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INTRODUCTION. 


The Montuty WeatHer Review for February, 1901, is| Navy; H. Pittier, Director of the Physico-Geographic Insti- 
based on reports from about 3,100 stations furnished by em- tute, San Jose, Costa Rica; Captain Frangois 8. Chaves, 


ployees and voluntary observers, classified as follows: regular 
stations of the Weather Bureau, 159; West Indian service 


stations, 13; special river stations, 132; special rainfall sta- 


tions, 48; voluntary observers of the Weather Bureau, 
2,562; Army post hospital reports, 18; United States Life- 
Saving Service, 9; Southern Pacific Railway Company, 96; 
Canadian Meteorological Service, 32; Mexican Telegraph 
Service, 20; Mexican voluntary stations, 7; Mexican Tele- 
graph Company, 3; Costa Rica Service, 7. Internationa] sim- 
ultaneous observations are received from a few stations and 


used, together with trustworthy newspaper extracts and spe-, 


cial reports. 
Special acknowledgment is made of the hearty cooperation 


of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorologist 
to the Hawaiian Government Survey, Honolulu ; Sefior Manuel 
E. Pastrana, Director of the Central Meteorological and Mag- 
netic Observatory of Mexico; Camilo A. Gonzales, Director- 
General of Mexican Telegraphs; Mr. Maxwell Hall, Govern- 
ment Meteorologist, Kingston, Jamaica; Capt. 8. I. Kimball, 
Superintendent of the United States Life-Saving Service; 
Commander Chapman C. Todd, Hydrographer, United States 


Director of the Meteorological Observatory, Ponta Delgada, 
St. Michaels, Azores, and W. M. Shaw, Esq., Secretary, Meteoro- 
logical Office, London. 

Attention is called to the fact that the clocks and self- 
registers at regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours behind Greenwich time; as far as prac- 
ticable, only this standard of time is used in the text of the 
REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to conform generally to the modern 
international system of standard meridians, one hour apart, 
heginning with Greenwich. The Hawaiian standard meridian 
is 157° 30’ or 10" 30" west of Greenwich. Records of mis- 
cellaneous phenomena that are reported occasionally in other 
standards of time by voluntary observers or newspaper cor- 
respondents are sometimes corrected to agree with the eastern 
standard; otherwise, the local standard is mentioned. 

Barometric pressures, whether “ station pressures” or “ sea- 
level pressures,” are now always reduced to standard gravity, 
so that they express pressure in astandard system of absolute 


measures. 


FORECASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


Forecasts of the force and direction of the wind and the state 
of the weather covering the first three days of the route of 
steamers from New York and Boston bound for European ports 
were made daily during the month and printed on the weather 
maps issued at Boston, New York, Philadelphia, Baltimore, 
and Washington. On the 5th and 7th special forecasts were 
issued to the effect that steamers bound west from European 
ports would encounter severe gales during the second and 
third days out. During the periods referred to gales of ex- 
ceptional severity prevailed from mid ocean to the American 
coast. 

The first important storm of the month appeared on the 
south Pacific coast on the morning of the Ist, whence it 
passed east-northeast and disappeared off the New England 
coast during the 4th. Following the passage of this storm 
freezing temperature occurred in the central valleys of Cali- 
fornia, and frost was reported as far south as San Diego. In 
advance of the storm center snow fell generally in the middle- 
western States and in the middle and eastern districts north 


of the Ohio River and Maryland. On the Atlantic coast 


north of Hatteras high winds attended the passage of the 
storm, with maximum velocities ranging from 50 to 60 miles 
an hour on the New Jersey and south New England coasts. 


1 


- 
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Attending the area of high barometer which swept southward 
over the Missouri, Mississippi, and Ohio valleys in the rear 
of the storm the temperature fell to zero to the southern line 
of Nebraska on the morning of the 4th, light frost occurred 
on the middle coast of the Gulf of Mexico on the morning of 
the 5th, and heavy frost was reported at Jacksonville, Fla., 
on the morning of the 6th. The frosts of the 2d in California 
were accurately forecast. Warnings of heavy snow were tele- 
graphed on the 2d to railroad and transportation companies 
in the region threatened with heavy snow, and additional 
advices were sent on the 2d and 3d stating that cold weather 
would follow the passage of the storm. Ample warning was 
given of the Atlantic coast gales, and of the frosts in the 
Gulf and South Atlantic States. 

The second noteworthy storm of the month crossed the 
Continent from the 5th to the 9th. This storm appeared 
over the north California coast on the morning of the 5th, 
moved thence south of east to the southern Rocky Mountain 
slope and Texas by the night of the 7th, and from that region 
drifted eastward and northeastward to the Atlantic coast by 
the 9th. Heavy rains ended in California during the day 
and night of the 5th, and heavy snow had fallen in the moun- 
tains of central and southern California. With the eastward 
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advance of the storm center heavy snow fell in the middle- 
western States and from the upper Mississippi Valley over 
the Lake region and the interior of the North Atlantic States. 
Special warnings of heavy snow were telegraphed throughout 
the districts named on the 7th and 8th, and advices were also 
given in connection with the marked fall in temperature 
which followed the passage of the storm, and of the high 
winds which it caused along the Atlantic coast. 

A third well-marked storm appeared over California on the 
8th; rain, however, set in along the coast on the 7th, and 
during the night of the 7th the rain became general and 
heavy over the State, with snow in the mountain districts. 
By the morning of the 9th the center of this disturbance had 
shifted to a position off the southern California coast, whence 
it apparently passed eastward over northern Mexico during 
the 10th. On the morning of the 9th killing frost occurred 
in central and northern California, and on the 10th special 
frost warnings were issued for southern California and Ari- 
zona. Heavy to killing frosts occurred generally in southern 
California on the morning of the 11th. 

On the morning of the 23d the following special warning 
was telegraphed to Jacksonville, Fla., with instructions to 
give it the widest possible distribution throughout the State: 


Temperature will fall to-night to a minimum of between 20° and 25° 
at Jacksonville, and to freezing as far south as Tampa, with frost ex- 
tending somewhat south of the latitude of Jupiter. 


Frost occurred as predicted, and the minimum at Tampa, 
Fla., the night of the 23d was 32°. 

The following report on the cold wave warning has been 
made by Mr. A. J. Mitchell, official in charge United States 
Weather Bureau office, Jacksonville, Fla. 


Referring to the cold wave warnings on the 23d and 24th ultimo, and 
the disposition made of the same by this office, I have the honor to re- 
port that action was taken immediately on the receipt of your telegram, 
with the view of widely disseminating the information. Nearly three 
hundred telegrams were sent from this office, which, in conjunction 
with the energetic measures taken by the various railways in the State, 
resulted in a gratifying distribution of the wernings throughout the 
State. Although the warnings were fully verified, it is, nevertheless, 
a cause for congratulation that minimum temperatures were not such 
as to prove disastrous to the very large fruit and vegetable interests in 
this State. As indicated by the phraseology of the message, freezing 
weather prevailed as far south as Tampa, Fla., with a sharp frost south- 
ward to Dade County. Past experience has taught fruit and vegetable 
growers that the month of February is a hapless one for their interests, 
and the far reaching measures put in force with the view of protecting 
crops, amply testify to the necessity for the same, as well as their abid- 
ing faith in the forecasts and warnings of the Weather Bureau. Pro- 
tective measures, now employed in this State, are such that had ex- 
tremely cold weather prevailed, the amount saved would have been 
enormous. Thousands of tents and sheds are available in north and 
north-central portions of the State, while quantities of fuel were con- 
veniently placed in the southern section, where the degree of cold is 
decidedly less, and where open fires have proven sufficiently efficacious. 
The reports from orange and vegetable growers show that they were 
panes to protect, by the methods mentioned above, fruits and vege- 
tables valued at $750,000. The value of orange bloom, vegetables, and 
straw berries actually saved by the warning is placed by them at $105,550. 
This is a small sum compared with the amount which would have been 
saved, had the cold wave been one of great and prolonged wang ome 
A few excerpts from the many reports received may show how firmly 
the weather service is established in this State. The official in charge 
feels secure in asserting that the relation of the Weather Bureau tothe 
various interests of Florida is that of a vital organ tothe human system. 

“ All bloom and new growth were saved under tents and sheds.” 

“A few degrees colder or a longer duration of cold would have killed 
trees without protection. The warning saved them.” 

“ Warnings were effectual in saving thousands of dollars. Thanks.” 

“The service is greatly appreciated.”’ 

“Many beans would have remained unprotected but for the warning. 
Do not fail to continue the service.” 

“ Everything was saved. The weather service is of great benefit.” 

** Warning saved a large quantity of berries. 

2 Vegetab @ growers appreciate and are governed very much by the 
service.” 

“‘Everyone was prepared to protect, and the warning concentrated 
the forces.” 

“I consider the warnings of the greatest importance.”’ 


‘* Weather reports are of incalculable benefit to our people.”’ 

“The warning was of very great value. Weather reports are very 
much appreciated here.”’ 

Please continue sending special reports.” 

“Tt is worth a great deal to this vicinity to get these reports. I 
hope they will be continued.” 

* Warnings are valuable as they have saved much to growers.”’ 

“Our people watch this office every day for reports, and would be 
greatly disappointed to have them discontinued. They are a great 

elp to us.”’ 

* The warning enabled us to ‘fire’ and otherwise protect two hun- 
dred acres of young grove, os even the tenderest growth.”’ 

* People here ees weather reports and wait for them daily.” 

“The value of the service is amply demonstrated.” 

** Reports are looked for very anxiously daily.” 

** People appreciate these reports and wait for them.” 

** Weather forecasts are of inestimable value to orange growers. 
Without them we might as well give up business.” 

** Warnings are very profitable to orange growers and ‘truckers.’”’ 

‘“*IT want to express our estimate of the value and also our high ap- 
preciation of the excellent service of the Weather Bureau. The suc- 
cess of the orange industry in this vicinity depends largely upon you. 
I want to thank you, also, for the daily charts. I find them valuable, 
- feel that they are indispensable to the success of my operations 

ere.”’ 


The manner of disseminating frost warnings and the 
methods employed in protecting fruit from frost in Florida 
is described as follows in the Chicago Record of February 28, 
1901: 


Bellair, Fla., February 25.—The United States Weather Bureau people 
sent a bulletin into Florida on Saturday last which created the greatest 
activity among the army of orange and pineapple growers from the 
Georgia line to Key West. The Weather Bureau predicted that there 
weal be a freeze as far south as Tampa, and frost farther south. 
Twenty minutes after the warning came thousands of teams were gal- 
loping along the roadways leading to pine forests. There was such a 
bustle as one sees after a fire alarm has been struck. The wagons were 
loaded with pine knots, logs, and wood of all kinds and hauled at a run 
to the orange orchards. The stuff is arranged in piles north of the 
orchard and set on fire. Thousands of acres of fruit trees were saved 
by this kind of night work, which was general all over the orange- 
growing sections. 

Still another army of workers were made busy by the weather bul- 
letin. They were the men, women, and children who attend to the 
orange tree tents, for thousands of orange trees are now protected by 
canvass which covers the whole tree. In fine weather the canvass is 
rolled back so that the tree is exposed to the sunshine, but when Pro- 
fessor Moore sends his note of warning a whole household will sally 
forth to close up the tents. Inside the tent one or two kerosene lamps 
are lighted, which sufficiently heat the air to prevent a freeze. The 
same warning serves to interest the pineapple people. Their patches 
of plants are mainly inclosed and covered with slats nailed on stringers 
6feetoverhead. The space between the slats lets in the sunshine dur- 
ing fine weather. When a cold wave is signaled the “ hands”’ run out 
a canvass screen which slides on wires just under the slats, oe on 
the principle of a shade in a photograph gallery. By means of these 
screens an acre—indeed sometimes five or six—are closed up and the 
plants kept snug and warm by means of fires lighted in different places 
within the inclosure. 


A period of heavy rains began in the North Pacific coast 
States on the 12th and continued through the 15th, causing 
slight freshets in the Willamette River and tributaries. These 
rains attended the passage of areas of low barometer eastward 
over British Columbia on the 13th and 15th. Heavy rains 
and warm weather about the middle of the month also caused 
a marked rise in the rivers of California. The rises in the 
rivers of the Pacific slope were anticipated by special warn- 
ings. 

CHICAGO FORECAST DISTRICT. 


The first storm of the month crossed the southern Rocky 
Mountain region on the 2d, and its center moved forward 
along the middle Mississippi and Missouri valleys during the 
8d. It was accompanied by unusually heavy snow and high 
winds in portions of the Missouri and middle Mississippi 
valleys and the upper Lake region. Warnings of heavy snow 
were issued on the evening of the 2d, and on the morning of 
the 3d supplementary messages were sent out containing ad- 
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ditional information regarding cold weather. The second AREAS OF HIGH AND LOW PRESSURE. 
storm moved across the Rocky Mountains on the 7th, and Movements of centers of areas of high and low pressure. 
over the central valleys on the 8th. This storm caused more me 
extensive precipitation than the preceding one. Heavy snow | | Pa. | 
warnings were issued in advance of the movement of the ict: 
storm, and were completely verified. | Number. | Ela 
The Bureau received warm commendation from all sides | | 3 
for the excellent work done in connection with these two 4 aA ja} 8 4) a 
High | © © | © | Miles. Days.| Miles. Miles. 
The movement of cold waves in the district during the 89 Sa.m.) 43) 
month was generally gradual, but when sudden changes oc- | 122 | | | cel 
cured warnings were given well in advance. The tempera- Sem.) 
ture forecasts were carefully followed by shippers of perisha- 48| 125 50. 99 11200 1.5 800, 88.8 
ble goods and transportation companies and were of much joe a2) 
value. Long range forecasts for continued cold weather were IX 42) 98 64) 1,750) 2.0 875 | 36.5 
made frequently with much success.—H. J. Cox, Professor. Sums......... 15,600 | 28.5 | 6,227 | 250.5 
Under date of February 21, in its editorial columns, the (1,788 | 98.8 
Chicago Chronicle said : = of 22.5 | | os | pa 
Our compliments to the gentleman in the tower of the Auditorium ow areas | 
Hotel upon the accuracy of his prognostications during the last three [................ la.m. | 33, 115 9,a.m.| 48 54 3,900| 7-0t 557| 23.2 
weeks or so. No better example of the science of weather forecastin 2,a.m. | 21.3 
could be desired. Every prediction has been entitled to be marked &. 122 | 115 850. ‘340 | 
verified,” even to the very difficult feat of foretelling the tempera- ............ 9.a.m.| 53 Il,a-m.| 47) 88 1,200/ 2.0, 600/ 25.0 
ture during the night. We doubt if the month’s record of the local 13,a.m.| 49 123 16, p-m. | HY = 33.3 
forecaster has been equaled anywhere since the establishment of the VII...... ...... 15,a-m. 123) 4i| 3:0 | oa os 
aged It has not been excelled, because no 18,a.m. | 20,a.m. | 4 1, 900 2.0 | $0.6 
igher excellence is possible than the fulfillment of all predictions. 40| 105 | 48, 4,000| 40 | 3.0001 41:7 
ound 21,p.m.| 40| 109 22,p.m.| 82 107, "575 1.0, ‘575 | 24.0 
oe -m. | a.m. 2, aT) ’ 
FORECAST DISTRIOS. 83,325 47.5 | 11,400 | 475.0 
of 15 oon | 
Killing frosts occurred generally in southern California on 


the morning of the 2d and were accurately forecast. 
cession of low areas passed rapidly southward on the Pacific 
coast during the first week in February. These were ac- 
companied by general and heavy rains. Advisory messages 
were sent to Los Angeles and San Diego on the morning of 
the 5th, of high southerly winds. These were verified. On 
Sunday, February 10, special frost warnings were issued for 
southern California and Arizona. Heavy to killing frosts 
occurred in southern California on the morning of the 11th. 
Heavy rains occurred over northern California. Combined 
with warm weather, these gave the forecast official reason to 
believe that a marked rise in the rivers would occur in a few 
days. Special warnings were sent to Colusa. On the morn- 
ing of the 20th special river reports were called for from al! 
points along the Sacramento River. Reports of the condi- 
tion of the rivers were published and warnings of high water 
in the Basin were distributed generally through the press. 
The Sacramento River continued to rise, reaching a crest of 
28.2 feet on February 25. The crest of the flood was ac- 
curately forecast.—A. G. McAdie, Forecast Official. 


PORTLAND, OREG., FORECAST DISTRICT. 


No severe storms or other unusual weather conditions oc- 
curred in this district during the month. 

Brisk and high winds of short duration occurred along the 
Washington coasts on several occasions, all of which were 
successfully forecast. 

Heavy rains from the 13th to the 16th caused a slight rise 
in the Willamette River and tributaries, and forecasts cover- 
ing the expected rise were issued from the 14th to the 20th.— 
A. B. Wollaber, Acting Forecast Official. 


* March. + Stationary for1 day. Stationary for day. § Stationary for days. 


RIVERS AND FLOODS. 


River matters were dull and almost entirely uneventful 
during the month. Stages, as a rule, were somewhat lower 
than during January, 1901. A few minor flood warnings were 
issued in the southern districts from the 4th to the 9th. 
Nothing serious was anticipated and no damage of conse- 
quence occurred. The rivers of the Pacific coast system were 
also comparatively high during the third week of the month, 
owing to heavy rains, and stages close to the danger lines 
were reached. Cautionary advices regarding these rises were 
issued by the officials in charge of the Weather Bureau offices 
at San Francisco and Portland. 

Ice conditions remained practically unchanged, except in 
the upper Mississippi River, where the line of total freezing 
moved southward to below Davenport, lowa. The Ohio River 
at Wheeling, W. Va., closed on the 24th, and at the end of the 
month a gorge still held near the lower portion of the city, 
although the river was clear above. There was much floating 
ice along the entire river during the greater portion of the 
month, but very little in the Mississippi River below the 
mouth of the Ohio. 

The highest and lowest water, mean stage, and monthly 
range at 132 river stations are given in table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are: Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orl2ans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on 
the Cumberland; Johnsonville on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red.—H. C. Frankenfield, Forecast Official. 
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CLIMATE AND OROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from 
the monthly reports of the resective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 


Precipitation is expressed in inches and temperature in_ 


degrees Fahrenheit. 

Alabama.—The mean temperature was 43 0°, or 3.4° below normal; 
the highest was 74°, at Gadsden on the 17th and at Citronelle and 
Healing Springs on the 18th, and the lowest, 11°, at Oneonta on the 
24th. The average precipitation was 4.13, or 0.96 below normal; the 

reatest monthly amount, 7.70, occurred at Elba, and the least, 1.36, at 

aphne. 

Heavy snow on the 22-23d, ranging from 9 inches in central coun- 
ties to light in northern and southern portions, doing considerable 
damage to fruit trees and shrubbery in causing breakage of limbs, but 


affurding a protective covering for wheat and oats against the cold. 
throughout the month in the northern district.—M. H Blystone. 


weather which immediately followed.— P. (hsffee. 

Arvona.—The mean temperature was 50.3°, or 0.2° above normal; 
the highest was 92°, at Mohawk Summit on the 27th and 28th, and the 
lowest, zero, at Flagstaff on the I4th. The average precipitation was 
2.35, or 0.85 above normal; the greatest monthly amount, 8.36, occurred 
at Flagstaff, and the least, 0.16, at Vail. 

Excessive rainfall occurred at Yuma on the 10th, 2.52 inches falling 
in twenty-two hours and fifteen minutes. Citrus and deciduous fruits 
are in a forward stage of development.— W. G. Burns. 

Arkansas,—The mean temperature was 40.8°, or 2.2° below normal; 
the highest was 79°, at Texarkana on the 18th, and the lowest, 10°, at 
Pond on the 23 and 24th. The average precipitation was 2.18, or 0.91 
below normal; the greatest monthly amount, 4.45, occurred at Camden, 
and the least, 0.74, at Mossville. 

The weather for the past month has been favorable for early farm 
work, and some spring plowing has been done. Potatoes have been 
planted, and oats and other grainssown. Wheat is generally in good con- 
dition, but in some localities has been slightly damaged by freezing.— 
E. B. Richards. 

California.—The mean temperature was 47.7°, or 0.8° above normal; 
the highest was 98°, at Palm Springs on the 27th, and the lowest 26° 
below zero, at Bodie on the 10th. The average precipitation was 6.03, 
or 2.73 above normal; the greatest monthly amount, 22.45, occurred at 
Cisco, and the least, 0.25, at Keeler. 

The abnormally low paperneare. with severe frosts, during the first 
half of the month caused but little injury and checked too rapid de- 
velopment of fruit buds. Heavy rains and warmer weather toward 
the close benefited grain and pastures. Much of the heavy snow in 
the mountains melted during this period, causing high water in some 
sections, but crops were not seriously damaged.—@. H. Wilbon. 

Colvrade —The mean temperatore was 270°, or about normal; the 
highest was 79°, at Blaine on the l4th, and the lowest, 31° below zero, 
at Wagon Wheel Gap on the 3d. The average precipitation was 0 63, 
or 0 39 beiow normal; the greatest monthly amount, 4 06, occurred at 
Ruby, and the least, trace, at Saguache and Vilas.—F. H. Brandenburg. 

Florids.—The mean temperature was 55.8°, or 3. 6° below normal; the 
highest was 88°, at Miamion the 9th, and the lowest, 20°, at De Funiak 
Springs on the 24th. The average precipitation was 4.44, or 0.76 above 
normal; the greatest monthly amount, 11.32, occurred at Stephensville, 
and the least, trace, at Miami. 

Fruits and vegetables made a steady advance during the month, 
although the cold wave of the 24th and 25th did considerable damage 
to tender vegetables, strawberries, and unprotected fruit trees, where 
the bloom was well advanced. Aside from the advantage gained by 
extensive protective measures, the weather following the cold wave 
was almost ideal and all crops made rapid progress. At the close of 
the month general agricultural operations were being pushed. Con- 
siderable corn was planted during the last decade of the month; in 
some instances the germination has been very satisfactory and the 
crop is looking well. Cane has advanced. Land for cotton has been 
prepared and planting will begin within a few days in portions of cen- 
tral counties.—A. J. Mitchell. 

Geergia.—The mean temperature was 44.1°, or 4.3° below normal; 
the highest was 76°, at Fleming, Jesup, and Valona on the 18th, and 
the lowest, 9°, at Allentown on the 24th and at Dahlonega on the 25th; 
the average precipitation was 4 30, or 0.67 below normal; the greatest 
monthly amount, 8.52, occurred at Fort Gaines, and the least, 2.44, at 
Waynesboro. 

The weather was favorable to agricultural interests, except that ex- 
cessive rains delayed ge ey work in southern and western coun- 
ties. Farmers are in 


vance of the season generally, and are labor- 


ing under advantageous circumstances. Fruit trees were not injured 
by cold weather.—J. B. Marbury. 

Idaho.—The mean temperature was 27.9°, or 0.1° below normal; the 
highest was 69°, at American Falls on the 27th, and the lowest, 28° be- 
low zero, at Lake on the 13th. The average precipitation was 1.81, or 
0.29 above normal; the greatest monthly amount, 4.84, occurred at Mur- 
ray, and the least, 0.34, at Lost River. 

A severe storm occurred on the 16th, which extended to all parts of 
the State and caused heavy snow, rain, and gales. On the eastward 
side of Ceeur D'Alene and Bitter Root ranges there was heavy snow, 
and on the westward side chinook winds preceding heavy rain; no 
damage was reported.—S. M. Blandford 

lUinois.—The mean temperature was 22 5°, or 4 9° below normal; the 
highest was 70°, at St. John on the 3d, and the lowest, 20° below zero, 
at Lanark, Martinton, and Yorkville on the 6th. The average precipi- 
tation was 1 62, or 0.74 below normal; the greatest monthly amount, 
2.95, occurred at Palestine, and the least, 0.54, at Dixon 

Cold weather and absence of snow covering caused some damage to 
wheat in the central and southern district. Quite deep snow prevailed 


Indiana.—The mean temperature was 23.4°, or 5.0° below normal; 
the highest was 68°, at Mount Vernon on the 18th, and the lowest. 13° 
below zero, at Auburn onthe 7th. The average precipitation was 1.64, or 
116 below normal; the greatest monthly amount, 2.98, occurred at 
Vevay, and the least, 0 41, at Topeka. 

Cold weather prevailed. Inthe north portion snow covered wheat, 
and it is possibly in good condition, but in the south portion wheat was 
not covered by snow at any time and was injured by freezing and the 
fly; many fields look brown; rye, clover, and grasses are in fair con- 
dition; some corn fields are ready for seeding.—C. F. R. Wappenhans. 

Ina —The mean temperature was 17.5°, or 4.0° above normal; the 
highest was 49°, at Bedford on the 17th, and the lowest, 21° below zero, 


/at Iowa City on the 10th. The average precipitation was 1.01, or about 


normal; the greatest monthly amount, 3.00, occurred at Ruthven, and 
the least, 0.12, at Murray. 

February was an ideal winter month for care of stock and for farm 
operations usually carried on in midwinter, with no severe storms or 
marked extremes of temperature. No damage reported to grasses, 
fruit trees, vines, or winter wheat and rve.—John R. Suge. 

Kansas —The mean temperature was 28.0°, or 2.2° below normal; the 
highest was 78°, at Ulysses on the 28th, and the lowest, 16° below zero, 
at Achilles on the 9th. The average precipitation was 1.25, or 0.14 


‘above normal; the greatest monthly amount, 2.55, occurred at Marion, 


and the least, 0.22, at Englewood. 

The weather has been quite favorable for wheat growing and seed in 
the ground, the latter beginning to germinate the last week. Plowing 
continued in many southern and some western counties. Oat sowing 
began in Montgomery County the last days. At close of month fruit 
buds were good, and in Sumner and Wilson counties pastures were 
green.—T7. B, Jennings. 

Kentucky.—The mean temperature was 32.4°, or 2.7° below normal; 
the highest was 71°, at Paducah on the 17th, and the lowest, 1°, at Cat- 
lettsburg on the 24th. The average precipitation was 1.27, or 2.35 
below normal; the greatest monthly amount, 2.48, occurred at Bland- 
ville, and the least, 0.40, at Centertown and Manchester. 

During February wheat was without snow protection, and was fur- 
ther damaged by alternate freezing and thawing; injury from freezing 
is general, and many fields have been damaged by fly. A large amount 
of plowing for corn has been done. Tobacco beds are being prepared. 
Fruit is uninjured.—Z/. B. Hersey. 

Louisiana. -The mean temperature was 50.1°, or 2.5° below normal; 
the highest was 85°, at Lake Providence on the 18th, and the lowest, 
10°, at Plain Dealing on the 23d. ‘The average precipitation was 5.39, 
or 0.41 above normal; the greatest monthly amount, 9.05, occurred at 
White Sulphur Springs, and the least, 2.45, at Plain Dealing. 

The cold wave of February 22-25, following a period of warm, sun- 
shiny weather, which had started the sap in fruit trees and advanced 
some plants further than is usual at this season of the year, inj ‘red the 
peaches in places, killed some strawberries and early vegetables and 
retarded the development of the early strawberry crop one totwo weeks. 
Otherwise the weather during the month was favorable to agricultural 
interests, and farm work was well advanced at the close of the month.— 
W. T. Blythe. 

Maryland and Delaware.—The mean temperature was 27.5°, or 4.4° 
below normal; the highest was 69°, at Sharpsburg, Md., on the 16th, 
and the lowest, 6° below zero. at Deerpark, Md, on the 23d. The 
average precipitation was 0.77, or 3.06, below normal; the greatest 
monthly amount, 2.39, occurred at Sunnyside, Md., and the least, 0.10, 
at Chase, Md., and Charlotte Hall, Md. 

The month was dry and windy. The deficiency in precipitation is 
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being severely felt in some districts, and many wells and springs have | 


failed. The deficiency in temperature was due to prolonged but not 
severe cold spells. In the northern counties ample snow covering pro- 
tected wheat until about the middle of February, but farther south the 
entire month was unfavorable to winter grain and grasses. The condi- 
tion of wheat was less favorable at the close of February than at the 
close of the month preceding, but least damage had been caused in the 
more important wheat producing counties.—Oliver L. Faasig. 

Michigan.—The mean temperature was 14.2°, or 5.7° below normal; 
the highest was 44°, at Houghton and Baraga on the 28th, and the 
lowest, 26° below zero, at Humboldt on the 3d. Ihe average precipi- 
tation was 1.39, or 0.57 below normal; the greatest monthly amount, 
4 60, occurred at Berrien Springs, while none fell at Thomaston.— C. F. 
Schneider. 

Minnesota.—The mean temperature was 10.0°, or 1.5° below normal; 
the highest was 56°, at Beardsley on the 13th, and the lowest, 38° below 
zero, at Pokegama on the 6th. The average precipitation was 0.40, or 
about 0.25 below normal; the greatest monthly amount, 1.00, occurred 
at Leroy, and the least, 0.02, at New London. 

The average temperature for the whole State was about 1.5° below 
the normal, though in western Minnesota the average was above the 
normal. There were moderately high temperatures from the 13th to 
the 18th. The lowest temperatures occurred on the 5th, 6th, and 22d. 
In northern portions the temperatures were considerably below zero 
every night except from the 15th to the 18th, but in southern portions 
zero was not reached on many nights. The deficiency in the monthly 
average temperature seems to have been due more to an absence of 
high temperatures than to any very low temperatures. Since the Ist 
of January there has been no general thaw, a fact that has contributed 
to the making of ice of unusual thickness and of the best quality. The 
precipitation of the State was deficient about 0.25 of aninch. It is prob- 
able that all the precipitation was snow; this fell for the most part on 
the 7th and 8th and onthe 17th. The snow was sufficient in the tim- 
ber regions for work, which, with the steady cold weather, has made 
the season a very favorable one tor the lumbermen. Snow has cov- 
ered the State all the month, but in the prairie regions it was light 
and generally insufficient for good sleighing.— 7. S. Outram. 

Mississippi.—The mean temperature was 45.7°, or 3 1° below normal; 
the highest was 80°, at Natchez on the 18th, and the lowest, 14°, at 
Saratoga onthe 24th. The average precipitation was 4.37, or 0.43 below 
normal; the greatest monthly amount, 8.24, occurred at Water Valley, 
and the least, 1.65, at Hernando. 

The snowfall of the 22d and 23d amounted to over 7 inches in the 
central and east central counties.— W. S. Belden. 

Missouri —The mean temperature was 27.9°, or 2.7° below normal; 
the highest was 76°, at Appleton City on the 17th, and the lowest, 19° 
below zero, at Bethany on the 10th. The average precipitation was 
1.63, or 0.66 below normal; the greatest monthly amount, 5.04, occurred 
at Sikeston, and the least, 0.50, at Windsor. 

In most of the northern counties winter wheat was well protected by 
snow during the greater part of the month, but in the central and 
southern sections the fields were generally bare and some damage re- 
sulted from alternate freezing and thawing. In general, however, the 
crop continued in good condition.—A. #. Hackett. 

Montana.—The mean temperature was 19.5°, or 1.4° below normal; 
the highest was 68°, at Miles City on the 28th, and the lowest, 26° be- 
low zero, at Poplar on the 4th and at Wibaux on the 4th and 5th. The 
average precipitation was 0.61, or 0.06 below normal; the greatest 
monthly amount, 244, occurred at Clemons, and the least, trace, at 
Chester.—Z. J. Glass, 

Nebraska.—Vhe mean temperature was 21.4°, or 2.7° below normal; 
the highest was 70°, at Madrid on the 16th and at Arborville on the 
28th, and the lowest, 29° below zero, at Gering on the 9th. The aver- 
age precipitation was 0.83, or 0.14 above normal; the greatest monthly 
amount, 1.68, occurred at Minden, and the least, 0.25, at Bartley and 
Norfolk. 

A favorable month for winter wheat.—G@. A. Loveland, 

Nevadu.—The mean temperature was 31.9°, or 0.9° above normal; 
the highest was 77°, at Candelaria on the 28th, and the lowest, 27° be- 
low zero, at Elko onthe llth. The average precipitation was 2.61, or 
1.79 above normal; the greatest monthly amount, 7.93, occurred at 
Lewers Ranch, and the least, 0.35, at Potts. 

The outlook is very bright for plenty of water this year.—J. H. Smith 

New Englind.—The mean temperature was 18.0°, or 5.1° below nor- 
mal; the highest was 49°, at New Bedford, Mass., on the 17th, and the 
lowest, 23° below zero, at Grafton, N. H., on the 2d. The average pre- 
cipitation was 0.96, or 2.48 below normal; the greatest monthly amount, 
3.65, occurred at Enosburg Falls, Vt., and the least, 0.18, at North- 
field, Vt. 

The weather of the month was unusually pleasant, with a super- 
abundance of sunshine. Precipitation occurred on an average of but 
4 days,ani the average number of clear days for the entire section 
was 15. Notable features of the weather of the month were the ab- 


sence of rainfall and the continuous northwest winds through the 
month in all sections of the district. 
storms.—J. W. Smith. 


There were no destructive 


New Jersey.—The mean temperature was 25.4°, or 6.0° below normal; 
the highest was 52°, at Bridgeton and Salem on the 16th, and the low- 
est, 6° below zero, at Rivervale on the Ist and at Layton on the 11th; 
the average precipitation was 0.94, or 3.11 below normal; the greatest 
monthly amount, 1.65, occurred at Toms River, and the least, 0.69, at 
Newark. 
| The average precipitation for the month is the least recorded since 
|the establishment of this service, and is the lowest recorded at New 
Brunswick during February for the past 36 consecutive years. Wells, 

springs, and streams were never known to be solow. Farmers are 
hauling water for domestic and stock purposes. Wheat and rye are 
/not in good condition, owing to frequent freezing and thawing during 
| December and January.—#. W. McGann. 

| New Mexico.—The mean temperature was 38.2° or 1.1° above normal; 
| the highest was 81°, at Mesilla Park on the 2lst, and the lowest, 6° 
| below zero, at Winsors on the 8th. The average precipitation was 0.93, 
|or 0.42 above normal; the greatest monthly amount, 2.25, occurred at 
| Winsors, and the least, 0.22, at Espanola. 

Unusually warm and pleasant weather, with more than the average 
| precipitation. Soil in excellent condition and some early plowing 
done.—R. M. Hardinge. 

New York.—The mean temperature was 16.1°, or 6.8° below normal; 
the highest was 46°, at Wappingers Falls on the 16th, Carvers Falls on 
the 19th, and at Catskill and Primrose on the 26th, and the lowest, 29° 
| below zero, at Axton on the 8th. The average was 1.44, or 1.11 below 
|normal; the greatest monthly amount, 5.08, occurred at North Lake, 
and the least, 0.05, at Catskill. 

The month was unusually cold, with high westerly winds and light 
precipitation. Wheat and rye were protected by snow during the entire 
month, and were in good condition at its close.—R. G. Allen. 

North Carolina.—The mean temperature was © 8.1°, or 5.2° below nor- 
mal; the highest was 77°, at Newbern on the 18th, and the lowest, 3°, 
at Flat Rock and Linville onthe 3d. The average precipitation was 
1.93, or 2.41 below normal; the greatest monthly amount, 4.39, occurred 
at Sloan, and the least, 0.86, at Louisburg. 

The month was rather unfavorable for winter wheat, which was con- 
siderably injured by alternate freezing and thawing. The drought also 
prevented spreading, and the condition of the crop was backward at 
the end of February. Much of the damage is attributed to ravages by 
hessian fly earlier in the season, and not enough appears to be winter 
killed to prevent good stands when growth starts. The snow storm on 
February 25 gave a depth of 9 inches unmelted snow over the south- 
east section from Washington, N. C., to Wilmington, but almost none 
in the west.—C. F. von Herrmann. 

North Dakota.—The mean temperature was 7.1°, or 0.5° above nor- 
mal; the highest was 60°, at Berthold Agency on the 13th, and the 
lowest, 31° below zero, at Portal onthe 4th. The average precipitation 
was 0.31, or 0.17 below normal; the greatest monthly amount, 0.88, oc- 
curred at Fort Yates, and the least, trace, at Melville and Willow City. 
—B. H. Bronson. 

Ohio.—The mean temperature was 21.1°, or 7.2° below normal; the 
highest was 60°, at Sinking Springs on the 17th, and the lowest, 20° be- 
low zero, at Orangeville onthe 23d. Theaverage precipitation was 1 24, 
or 1.57 below normal; the greatest monthly amount, 2.90, occurred at 
Pulse, and the least, 0.45, at Moorefield. 

The average temperature was lower than in any previous February 
on record, with but two exceptions—1885 and 1895. The precipitation 
was very light, there being only one year, 1895, when it was more defi- 
cient.—J. Warren Smith. 

Oklahoma and Indian Territories.—The mean temperature was 37 6°, or 
0.1° above normal; the highest was 82°, at Colbert on the 28th, and the 
lowest, 1° below zero, at Kentononthe 23d. Theaverage precipitation 
was 0.94, or 0.23 below normal; the greatest monthly amount, 2.05, oc- 
curred at Tahlequah, and the least, trace, at Woodward. 

Normal temperature and slightly deficient rainfall characterized the 
month. Snow occurred on the 6th, 10th, 22d, and other dates, the aver- 
age for the section being 2 inches. While the ground is very dry, 
there avpears to be sufficient moisture in the subsoil for the present 
and immediate future. A good rain, however, would be of great bene- 
fit. Wheat isstill in good condition, and cattle are healthy and in good 
flesh; farm work was well advanced.—Churles 1/7. Strong. 

Oregon.—The mean temperature was 39.9°, or 0.6° above normal; the 
highest was 76°, at Monmouth on the 28th, and the lowest, 8° below 
zero, at Prineville on the 4th and at Riverside on the 8th. The aver- 
age precipitation was 5.78, or 0.63 above normal; the greatest monthly 
amount, 15.81, occurred at Nehalem, and the least, 0.80, at Joseph. 

The weather has been favorable for the growth of vegetation of all 
kinds, especially grasses and small grains.—A. B. Wollader. 

Pennsyloania.—The mean temperature was 21.7°, or 6.9° below normal; 
the highest was 57°, at Greensboro on the 18th, and the lowest, 22° be- 
low zero, at Saegerstown on the 23d. The average precipitation was 
0.96, or 2.36 below normal; the greatest monthly amount, 2.75, occurred 
at Cassandra, and the least, 0.27, at Chambersburg. 

Weather conditions have been excellent for grain. February opened 
with a blanket of snow covering the entire State. On the level the 
depth varied from a few inches in the southeastern quarter to over 2 


+ 
j 


54 MONTHLY WEATHER REVIEW. 


Fesrvuary, 1901 


feet at some points inthe northwest. High winds caused heavy drifts 
at many places, though traffic was interfered with but little. Wheat 
and rye remained well covered and protected during the greater part 
of the month, as snow melted but slowly under the influence of con- 
tinued cold weather. Oaly patches here and there in exposed fields 
became bare early in the month from the effects of high winds, prin- 
cipally upon hillsides. Grain is reported poorer in the east and south- 
east sections thanelsewhere. In those sections fields were bare during 

a considerable part of the winter, and damage from the hessian fly was 

alsoreported. At the close of February the condition of wheat and rye 

over the greater portion of the State was apparently fully up to the 
average.—L. M. Dey. 

ort» Rico.—The mean temperature was 74.9°, or 1.9° above normal; 
the highest was 96°, at Bayamon on the 23d, and the lowest, 52°, at 
Cayey on the 8th, 13th and Lith, Cidra on the 13th, and Juana Diaz on 
the Ist. The average precipitation was 1.39, or 0.96 below normal; the 
greatest monthly amount, 5.70, occurred at Coamo, and the least, 0.09, 
at Caguas. 

_ The grinding of sugar cane continues and the weather has been very 
favorable. Cane is maturing nicely, but the grade of the juice is slightly 
below the average and not as rae poe was anticipated. Some new cane 

is being planted, but the ground is rather dry for this work; the crop 

is needing rain to insure a good stand, otherwise it is doing well. 

Tobacco cutting is progressing favorably; the crop is small, but the 

quality is good. Coffee trees are flowering exceptionally well and a 

good crop is promised, but some plantations are in need of cultivation. 

Pastures and small crops are needing rain, especially over the western 

portion of the island, where the drought continues. Small crops have 

not done as well as they did during the month of January; marketing 

continues, but the supply is not as plentiful as last month.—Joseph L. 

Cline. 

South Csrolina.—The mean temperature was 43.2°, or 3.1° below nor- 
mal; the highest was 78°, at Gillisonville on the 18th, and the lowest, 7°, 
at Temperance on the 23d. The average precipitation was 3.08, or 1.32 
below normal; the greatest monthly amount, 5.40, occurred at George- 
town, and the least, 1.28, at Winnsboro. 

Snow occurred on the 23d over the entire State; the snowfall was 
light over the western, and heavy over the southeastern and eastern 
portions, followed on the 24th and 25th by ground freeze. Preparation 
of lands for spring planting well advanced.—/J. W. Bauer. 

South D sekota.—The mean temperature was 16.4°, or 1.0° above normal; 
the highest was 71°, at Rosebud on the 28th, and the lowest, 25° below 
zero, at Pine Ridge on the 9th. The average precipitation was 0.35, or 
0.15 below normal; the greatest m»nthly amount, 1.40 occurred at 
Oelrichs, and the least, trace, at Bowdle, Canton, ani Ipswich.—S. W. 
Glenn, 

Tennessee—The mean temperature was 36.7°, or 3.3° below normal; 
the highest was 75°, at Springdale on the 18th, and the lowest, 5°, at 
Silverlake on the 25th. The average precipitation was 1.87, or 2.69 be- 
low normal; the greatest monthly amount, 3.10, occurred at Iron 
City, and the least, 0.79, at Knoxville. 

The month was rather unfavorable for winter grain crops. Alter- 
nate freezing and thawing had bad effect on wheat, which made little 
or no progress. The very light snowfall did not give sufficient protec- 
tion, and the prospect at the close of the month was anything but 
(lattering. Ina few counties winter wheat was reported in fair condi- 
tion, but generally it was much below the average for this period. 
The seeding of oats, plowing and preparation for planting corn, also 
other farm work, progressed favorably during the month.—dZ. C. Bute. 

Teras.—The mean temperature was 48.1°, or 3.5° below normal; the 
highest was 92°, at Fort Ringgold on the 28th, and the lowest, zero, at 
Mount Blanco on the 12th. The average precipitation was 1.78, or 
about normal; the greatest monthly amount, 6.06, occurred at Trinity, 
while none fell at Fort Brown and Sanderson. 

Wheat was suffering for rain at the opening of the month, but 
showers, with 3 to 4 inches of snow in many localities, proved excep- 
tionally favorable to this crop. Good growth has been made and the 
crop is promising except in a few scattered localities where the precipi- 
tation has not yet been sufficient for the needs of the plant. Prepara- 


tions for corn planting have been pushed forward with rapidity under 
auspicious conditions. Planting is well under way over the southern 
portion of the State, and will be commenced over the central portion 
soon. The preparation of land for the next cotton crop is receiving 
attention, and for the season of the year is well advanced. The 
weather has been exceptionally favorable for plowing. Oat seedin 
was completed during the month. The crop is generally up to g 
stands, and is in a promising condition. 

Utah.—The mean temperature was 31.0°, or 1.9? above normal; the 
highest was 75°, at St. George on the 28th, and the lowest, 26° below 
zero, at Lund onthe 13th. The average precipitation was 1.90, or 0.74 
above normal; the greatest monthly amount, 4.80, occurred at Tropic, 
and the least, 0.33, at Giles.—Z. H. Murdoch. 

Virginia.—The mean temperature was 31.9°, or 5.3° below normal; 
the highest was 69°, at Buckingham, Bigstone Gap, and Fontella on 
the 18th, and the lowest, 1°, at Hot Springs on the Ist. The average 
precipitation was 0.75, or 3.08 below normal, the greatest monthly 
——- 2.51, occurred at Callaville, and the least, trace, at Stanards- 
ville. 

No severe storms occurred, but the cold, dry weather obtaining was 
injurious to winter wheat, oats, and clover. The late sown winter 
wheat especially was much damaged, the root growth being not suffi- 
cient to enable it to withstand the bad effects of freezingand thawing.— 
Edward A. Eoans. 

Washingion.—The mean temperature was 35.9°, or about normal; the 
highest was 71°, at Moxee on the 28th, and the lowest, 9° below zero, 
at Northport on the 5th. The average precipitation was 4.51, or 0.20 
above normal; the greatest monthly amount, 16.09, occurred at Monte 
Cristo, and the least, 0.94, at Port Townsend. 

The fore part of the month was unfavorable to winter wheat, on ac- 
count of heavy frosts, in the absence of snow. The damage was only 
slight, however. The latter part of the month was mild and wet, and 
generally favorable for crops.—@. N. Salisbury. 

West Virginia.—The mean temperature was 27.1°, or 3.6° below nor- 
mal; the highest was 62°, at Magnolia on the 16th and at Green Sul- 
phur Springs on the 18th, and the lowest, 6° below zero, at Lewisburg 
on the Ist. The average precipitation was 0.86, or 2.52 below normal; 
the greatest monthly amount, 1.66, occurred at Spencer, and the least, 
0.10, at Magnolia. 

Dry, cold weather, with high winds and practically no snow protec- 
tion was unfavorable for late sown wheat; early sown looks fairly well, 
having made good growth during fall and early winter, and is well 
rooted with good top; feed scarce, but stock wintering fairly well where 
protected; practically no farm work done, although farmers are getting 
ready for spring work.—Z. C. Vose. 

Wisconsin.—The mean temperature was 12.0°, or 5.0° below normal; 
the highest was 42°, at Pepin on the 28th, and the lowest, 26° below 
zero, at Hayward onthe 6th. The average precipitation was 0.81, or 
0.45 below normal; the greatest monthly amount, 1.92, occurred at 
Milwaukee, and the least, 0.25, occurred at Menasha and Spooner. 

The month was favorable to winter crops, the abundant snowfall 
affording ample protection throughout the month.— W. M. Wilson. 

Wyoming.—The mean temperature was 20.1°, or 1.4° above normal; 
the highest was 68°, at Fort Washakie and Cody on the 28th, and the 
lowest, 32° below zero, at Bigpiney on the 13th. The average pre- 
cipitation was 0.80, or 0.03 above normal; the greatest monthly amount, 
2.26, occurred at Centennial, and the least, 0.04, at Fort Washakie.— 
W. S. Palmer. 

Cuba.—The mean temperature was 72.4°; the highest was 94°, at San 
Cayetano, and the lowest, 45°, at Rosario (Aguacate). The average 
precipitation was 1.39; the greatest monthly amount, 3.07, occurred at 
Cienfuegos, and the least, trace, at San Cayetano and Soledad (Guan. 
tinamo). 

The weather was dry and rather cool over Pinar del Rio, Havana, 
Matanzas, and northwest Santa Clara; seasonal showers and tempera- 
ture prevailed over remainder of island. Tobacco in Vuelta Abajo 
suffered severely, yield very short, crop in fair condition elsewhere. 
Cane grinding, preparation of ground for spring planting, and the cul- 
tivation of new canes progressed actively.—Montrose W. Hayes. 


SPECIAL CONTRIBUTIONS. 


ICE CAVES AT FLAGSTAFF, ARIZ. 
By Mrs. Exizanetra Renog, dated Flagstaff, March 6, 1901. 


The ice caves 9 miles southeast of Flagstaff are situated at 
the base of the mountains, and are thought to be of volcanic 
origin. 

The opening is basin shaped, and only large enough to 
admit a man entering feet foremost, and dropping from ledge 
to ledge. 


In some places the drop is about 8 feet, and the 


ledge about 4 feet wide. The total depth is about 20 feet. 
The first chamber is only about 24 feet high, but gets higher 
as one proceeds. It extends about 100 yards, where one may 
stand upright. It is thought that the snow melting on the 
mountains runs in and becomes frozen with thecold air. At 
this time of the year it is filled with ice to the entrance, but 
about July and August only one chamber, the farthest from 
the entrance, is frozen. 

Cart loads of ice were hauled thence the past summer, 
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taken from the caves with block and tackle. It had to be | 


first lifted from ledge to ledge and then taken out. It is not, 
thought best to make the opening larger as it might inter- | 


fere with the freezing. A photograph of the inside is not | 


easily taken, and there are none in Flagstaff, though it would | 
be possible to take one by flashlight. A photograph of the 
outside would convey no idea whatever as it is merely a pile’ 
of rocks, and was found by accident. 


OBSERVATIONS AT HONOLULU. 


Through the kind cooperation of Mr. Curtis J. Lyons, Me-| 
teorologist to the Government Survey, the monthly report of | 
meteorological conditions at Honolulu is now made partly in | 


accordance with the new form, No. 1040, and the arrange-| 


ment of the columns, therefore, differs from those previously | 
published. 
Meteorological Observations at Honolulu, February, 1901. 


The station is at 21° 18’ N., 157° 50’ W. | 

Hawaiian standard time is 10° 30" slow of Greenwich time. 
time is 10° 31" slow of Greenwich. 

Pressure is corrected for temperature and reduced to sea level, and the gravity | 
correction, —0.06, has been applied. | 

The average direction and force of the wind and the average cloudiness for the | 
whole day are given unless they have varied more than usual, in which case the ex- 
tremes are given. The scale of wind force is 0 to 12, or Beaufort scale. Two direc- | 
tions of wind, or values of wind force, or amounts of cloudiness, connected by a 
dash, indicate change from one to the other. 

The rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m., 
Greenwich time, on the respective dates. 

The rain gage, 8 inches in diameter, is 1 foot above ground. Thermometer, 9 feet 
above ground. Ground is 43 feet, and the barometer 50 feet above sea level. 


Honolulu local mean 


the monthly summaries of Mexican data are now commu- 
nicated in manuscript, in advance of their publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 
published in the Monraity WEATHER REVIEW sinee 1896. 
The barometric means have not been reduced to standard 
gravity, but this correction will be given at some future date 
when the pressures are published on our Chart IV. 


Mexican data for February, 1901. 


|: Prevailing 
g | ag | direction. 
Stations. 3 —| | as 
Feet. Inch. °F. °F, | Inch. 
4,669 25.30 69.3 | 33.4 51.4 59 0.16 sw. w. 
Duran o(Sem'nario). 6,243 24.02 84.4 29.3 54.9 44 | 0.24 | sw. w. 
Leon (Guanajuato)... 5,934 24.31 78.8 37.6 585 52 0.63 | nw. sw. 
Linares(Nuevo Leon). 1,188 28.75 87.8 35.6 61.5) 66 0.24) n. 8. 
Muzatlan ..... 25 29.98 | 79.0 | 60.3 70.3 i7 | 0.88 | nw. w. 
Mexico (Obs. Cent.).. 7,472 | 23.06 72.7 | 342 57.2 Te 
Morelia (Seminario).. 6,401 23.98 74.7 3388 55.6 58 | 1.50 | s. w. 
Puebla (Col. Cat.)...| 7,112 | 23.39 | 73.8 | 41.9 58.8 54 | 0.87 | e. sw. 
Saltillo (Col. S.Juan). 5,399 24 7 75.2338 55.9 66 0.47 s. 8. 
San Luis Potosi...... 202 24.11 75.6 41.0 58.6 61 | 1.09 sw. w. 
Zapotian (Seminario) 5,078 25.11 81.0 38.5 61.0 53 1.50 sse. w. 


RELATIVE LENGTH OF WARM AND COLD SEASONS. 
By Henry Pennywirt, dated February 20, 1901. 


Charts XI, XII, and XIII have been prepared with the view 
of determining approximately the length of the warm and cold 
seasons in various locations, by comparing the daily normal 
temperatures in spring and autumn with the annual means 


6 | During twenty-four hours preceding 1 p.m.,Green- 
> | wich time, or 2.29 a. m , Honolulu time. a 
| 2 
ra ure. Tempera- = Sea-level 
| ture. | Means Wind. = _sprressures. == 
QA as & < = = & 
t t 1-2 
. 29.90 65 57 75 «61 60.7 77 w-ne. 1-3 8-0) 29.93 2985 0.03 
29.90 59 57 73 64 nsw 1-0 0 29.93 29.83 0.00 
29.86 68 64 7 7 0.5 78 s ne 1 1-10) 29.94 29.81 0.00 
29.66 70 64 7 67 «60.7 71 nne 2-4 10, 29.89 29.60 0.32 
29.53 70 67.5 | 7 65 2.3 70 se-e 5 10-8 29.67 29.52 0.09 
- 29.51 69 67 7 68 66.7 84 ss -8. 5-4 10 29.59 29.48 0.53 
29.58 63 66.7 [ 7! 66 7.38 85 ssw-sw.| 6-4 9-10 29.57 29.48 1.01 
- 2.61 67 65.7375 66 66.3 89 sw-n. 3-1 10-3 29.68 29.56 1.00 
*| 29.66 | 72 64 7: 65 65.7| 92 sw 2-0 10-7 29.71 '29.63 0.30 
29.62 69 67 5577 | 70 62.3'69 sw. 4-2 2-7) 29.72 (29.62 0.27 
29.66 71 69.7177 (6 68.3 8 sw-w 38 10-7 29.69 29.60 0.73 
29.74 73 (69 67.7 8 sw. 38 5-10 29.73 268 0.06 
29.72 7 69.7173 | 70 68.3) 89 w. 01 10 29.82 29.72 | 2.87 
29.82 61 58.5972 | 08 (65.7°92 w-n 1 10 29.85 29.70 0.54 
29.93 65 59 73 | 60 58.380 sw-ne 1 5-1 29.96 2981 0.05 
30.03 67 58 7 60 55.362 nne. 14 4 30.05 29.94 0.04 
30.09 65 58.5173 | 65 57.7) 68 ne. 3 6 30.11 30.02 0.02 
29.98 56 M4 7 64 653.5 60 nne 45 10 30.11 30.02 0.00 
29.89 | 58 7.3147 55 | 55.3) 7 sw. 01 1-5 30.04 2.89 0.00 
29.80 63 61 77 57 60.3 81 w. 3 4 2.92 29.80 0.00 
| 29.81 62 58 77 58 62.3) 77 wnw 4 4 29.86 29.75 0.05 
29.91 56 54 73 | 59 | 54.7) 7 nw. 3-1 4-1 29.95 29.80 000 
29.85 68 62.5773 | 54 53.5) 67 n-s. 1.0 2 20.96 29.84 0.04 
30.08 56 54.5175 64 58.7) 71 wsw 20 8-0 30.04 29.86 | 0.01 
| 30.08 58 7% | 55 | 56.0) 73 sw on 10 1-3 30.09 30.00 0.00 
20.94 64 62.7176 56 60.3 7 se-sw 1-0 1-3 30.04 29.98 0.00 
29.93 64 62.7 | 78 63 65.0 81 sw. 20 1-6 29.99 29.89 0.00 
30.04 67 | 64 78 64 63.3 7 sw-ne 13 1-8 3008 29.91 0.00 
| | 
7.96 
Means. 29.822 65.0 61.8] 75.0, 62.7 61.6 76.5.......... 2.2 5.3 29.89029.792)...... 
| 
Depar- 


Mean temperature for February, 1901 (64-249) + 3 68.7; normal is 70.4. Mean 
pressure for Feb: uary, 1901 (9-4-3) + 2= 29.538 ; normal is 29.947. 

*This pressure is as recorded at 1 p. m., Greenwich time. +t These temperatures 
are observed at 6a. m., local, or 4.31 p. m., Greenwich time. ¢ These values are the 
means of (6+9+2+49) +4. é Beaufort scale. 

Mean pressure lowest in twenty years. Mean temperature lowest for February 


with one exception. General elec ric +torms throughout the group from the 4th to | 


15th probably came from the south-southwest, during which time the barome er fell 
to the a point reached intwenty years. Very heavy rains and snow fell on the 
mountains. 


MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of Sefior Manuel E. Pastrana, 
Director of the Central Meteorologic-Magnetic Observatory, 


as computed from records for twenty-five years or less of 135 
Weather Bureau stations between 1872 and 1898. 

| The dates on which the daily normal temperatures in spring 
equal the annual mean vary according to locality. In the up- 
| ward progiess the daily normals first overtake the annual in 
the Northwest, in the region including the greater portion of 
Texas and portions of Arkansas, Oklahoma, and Kansas, where 
the dates range from about the 5th to the 10th of April; in 
the Mississippi Valley the dates range from the 10th to the 
15th of April; in the region extending from the east Gulf 
States northward to the Ohio Valley, including the eastern 
| portions of Wisconsin and Illinois, all of Indiana, the most 
of Ohio, and portions of Pennsylvania and New York, the 
‘dates fall between the 15th and 20th of April; in the greater 
portion of the upper Lake region and in a strip near the At- 
lantic coast between the 20th and 25th of April; along the 
middle Atlantic coast and in the lower Lake region after the 
25th of April; in the region including western Colorado, 
Utah, portions of Nevada, New Mexico and Arizona, and in 
‘southern California, they occur much later, as late as the Ist 
to 10th of May in the region last named. 

In the autumn, when the temperatures are declining, the 
daily normals first coincide with the annual mean in the Ohio 
Valley and Gulf States and in the southern slope of the Rocky 
Mountain region, where this occurs before the 20th of October ; 
along the Atlantic coast about the 25th of October; along the 
Pacific coast it occurs after the Ist of November, the latest 
date being in the vicinity of San Francisco, Cal., or about the 
20th of November. 

If the year be divided into two seasons, the warm and the 
cold season (the warm season including the time when the 
daily normals are above the annual mean and the cold season 
when they are below), it is found that in the greater portion 
of the United States the warm season is longer than the cold, 
the exceptions being in the southern slope of the Rocky 
Mountain region and in small areas in the lower Lake region 
and Middle Atlantic States. The longest warm season is in 
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the and on the middle California coast, it azives: assure one that either not exist 
exceeds the cold season in length of time by from 30 to 50days.|or are very remote from Georgetown and St. Johns, while 
The longest cold season is to be found in the southern slope|there is in both islands a complete absence of that weed 


of the Rocky Mountain region, where the cold exceeds the | 
warm season by about 10 days. 

The warm season in Texas and the lower Missouri V alley | 
opens about 10 days earlier than in the region near the Atlan-| 
tic coast south of the lower Lake region, and from 20 to 25) 
days earlier than on the southern coast of California, while 
in the northwest it opens from 20 to 25 days earlier than in 
the Lake region, and from 15 to 20 days earlier than in the | 
northern Pacific coast region. 

There does not appear to be such decided differences in the 
dates of the setting in of the cold season, except along the | 
Pacific coast, where the coincidence of daily normal and an- 
nual mean is delayed much later than over the rest of the! 


country. | 
— 
THE RAINFALL OF THE LEEWARD AND WINDWARD) 
ISLANDS. 


By Mark 8S. W. Jerrerson, Elmwood, Mass., Submaster Brockton High School. | 

Mr. Alexander’s notes on the rainfall of St. Kitts, W. L., in| 
the Montuty Weatuer Review for November, 1900 are of | 
great interest. I am moved to wonder how far the observa- | 
tions given represent the moisture conditions of the island. 
During a month down and up the Leeward and Windward 
islands as far as Trinidad, in 1895, with rambles ashore 
daily, I learned to regard the inner islands, St. Kitts, Nevis, 
Montserrat, Guadeloupe, etc., to St. Vincent, as heavily 
wooded mountain summits with abundant rains, due largely 
to the elevation to which the trades must rise to pass over 
them. St. Kitts is one of the northernmost and least luxu- 
riant, yet the woods above Basseterre are difficult to pene- 
trate. On the more southern islands the forests are prime- 
val and quite impenetrable. I have before me a number of 
photographs of these woods as I write, especially in Dominica 
and St. Kitts, Antigua, and Barbados. On the other hand I 
recall as dry clear sky islands to the eastward of the main 
line, without the high peaks and their cloud curtain, and 
their open woodless country is associated in my mind with 
lesser altitude. 

The inner islands, while rarely thirty miles in length, are 
all surmounted by peaks well toward a mile in height, and 
all through the month of March, 1895, showers chased each 
other across their slopes, or clouds trailed out from their 
summits. These appearances are abundantly recorded in 
chance photographs. The rank forest growth forbids the) 
assumption of an unusual month, while the massive stone 
arches of the highway bridges everywhere, with the peculiar 
torrent-paving aod rainstorm-bridges of Nevis and St. Kitts, 
imply violent downpours on occasion. I do not know how 
many of these pavements there may be in St. Kitts, but [| 
stumbled at once on two of them, one at Old Roads, or on 
the way thither, and the other I have forgotten where. Of 
the first I have a photograph before me. They are simply 
portions of the highway paved with stone blocks where 
mountain torrents pass in time of showers. At the date of | 
my passing they were without water. Two views of rain | 
bridges are in my collection, one at Old Roads, a stone arch | | 
ascended by steps at each end, and furnished with a hand- 
rail, while a thin stream of water flowed beneath; the other, 
at Nevis, has steps and round piers of stone with a footway | 
of planks overhead; beneath this no water. I do not re-| 


member who told me these bridges were provisions against 
storms, but I think I was so told, and the fact seemed suffi- 


ciently obvious. 
Antigua and Barbados, on the contrary, are but 1,300 to 


to 1,600 feet in height; 


they are dusty, sunny, and open. 


ble transpiration, direct evaporation and ground water; 


tangle, in neglected corners, characteristic of the rain belt. 
I have supposed that the amount of cooling from expansion 
induced by this moderate ascent did not induce the trades 
to give up so much of their moisture. It is my impression 
that the English regard these two islands as the most agree- 
able and healthful for residence, not that they are arid but 
of moderate moisture. 

These facts are not at all incompatible with the precipita- 
tion figures Mr. Alexander cites, but may, perhaps, be useful 
to supplement them. What they seem to suggest is that the 
coastal fringe of plain—an old sea bottom on which Brim- 


stone Hill was a coral reef—receives a rainfall of from 50 to 


70 inches, while the mountains above receive a much greater 
quantity. The constant clouding of Mount Misery compels 
_this belief and all analogy supports it. It is a common de- 
fect of rainfall measurements in uneven country that they 
refer, necessarily, to the low levels inhabited by men. F. H. 
Newell, in his report on Stream Measurements in 1897, on 
page 501, cites Cedar River, Washington, as showing: 

A run off of over 102 inches, when compared with the probable pre- 
cipitation of something over 9) inches at Northbend, which indicates 
that there must be a considerable increase of precipitation on the 
mountain slopes, Mr. Noble thinks that the precipitation near the 
summit of the mountain must be as much as 150 inches a year. 

Similarly it is possible that Mount Misery may receive 
considerably more than 100 inches a year. It will be seen 
that the steady trades will drive this rainfall toward Brother- 
sons and give to it the greatest precipitation of the island. 
Similarly the wind tends to keep the mountain downfall! 
away from the east side and diminish its record. For the 
same reason the west side has nearly as great a fall as the 
north, the difference being presumably due to the fact that 
the mountains descend to the southeast of Mount Misery. It 
is to be noted that the brief record of four months at the 
Fountain estate, only 800 feet, shows a precipitation twice as 
great as at Bassetere; also, that the visitor to the summit 
found the same mist cap there (Table 5) which so impressed 
me on all these inner islands. 

The table of comparative rainfall on four Leeward Islands, 
on page 488, might convey the idea that Antigua, Nevis, and 
St. Kitts receive about the same amount of rain. It is my 
belief that in quantity of water received by the square mile, 
they are very different. The plants appear to show this. A 
heavy precipitation on the mountains must of course go to 
maintain the ground water of the coastal plains and make 
possible a cultivation that would be difficult without it. 


|The possession of the coastal plain in which St. Kitts differs 


from Montserrat, Dominica, etc., may give it the advantage 
for human dwelling of lesser humidity. A complete account 
of any climate would include necessarily measures of vegeta- 
and 
(lacking measures) general statements about plant life may 
be important qualifiers of rainfall figures. 

On reference to Mr. Alexander’s note on the great flood of 
January, 1880, in the Review for May, 1899, I note that 
,although the observers impute the flood to a fall of 20 to 36 
inches (estimated ) of rain, the authorities who built the wall, 
like those who constructed torrent pavements and bridges, 
looked to heavy precipitation on the mountains for their 


‘danger. 


Hellmann’s studies on rainfall measurements about Berlin 
are suggestive of limits to the dependence to be placed on 


the St. Kitts gages, yet, the simple prevalence of an easterly 


wind laden with moisture from the ocean explains admirably 
the results observed. As the hills east of Basseterre are low, 
we may group the south and east side as being to windward of 
low and high mountains, respectively, while the west and north 
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cooling and precipitation ; the latter which is somewhat greater 
to leeward than to windward of the crests and greatest beside 
the greatest altitude, so that the amounts collected fall in the | 
order named. Were the wind always in the east, however, | 
there would seem to be no reason to expect the high wind-| 
ward (east) side to have a smaller precipitation than the low | 
leeward (west) side. The occasional northeast wind, how-| 
ever, makes the east side windward of the west side’s ridge. | 

Perhaps the rains of 1898 that gave a record of 115 inches | 
at Brothersons were accompanied by unusually high winds. 


MONTHLY STATEMENT OF AVERAGE WEATHER CON-. 
DITIONS FOR FEBRUARY. 
By Prof. E. B. Garnriorr. 


The following statements are based on average weather con- 
ditions for February, as determined by long series of obser- 
vations. As the weather of any given February does not) 
conform strictly to the average conditions, the statements, 
can not be considered as forecasts: 

February is one of the stormiest months of the year along | 
the transatlantic steamer tracks of the North Atlantic. The! 
storms begin with east to south gales, which, in the case of | 
westward bound steamers, quickly shift to westerly. Ice is| 
rarely encountered as far south as the steamer routes in Feb- 
ruary, and fog is not frequent over and near the Banks of | 
Newfoundland. In the tropical regions of the Atlantic storms 
seldom appear in February. On the north coast of western 
Cuba, however, and over the Gulf of Mexico high north winds, 
with decided falls in temperature, are not uncommon in 
February. 

In the Atlantic coast districts and the Lake region of the 
United States the severer storms of February come from the 
middle-west and southwest. Well-marked storms of this type 
begin with high northeast winds and snow, and as they pro- 
gress the wind shifts to west and northwest, with a cold wave. 
On the Great Plains and in the Rocky Mountain and Plateau 
districts February weather is usually dry and cold. Asduring 
January, however, this entire region is subject to occasional 
cold waves of great severity, which, with snow and high winds, 
sweep southward from the British Possessions in the porth- 
west, and sometimes reach the Rio Grande and northern 
Mexico. 

In the Pacific coast districts of the United States the sea- 
son of rains and occasional strong gales continues through 
February. 

Frost is liable to occur in any part of the United States in 
February. In the Gulf coast districts and in central and 
northern Florida the likelihood of severe freezes in February 
is less than for the preceding month. 


coe 


THE RELATION BETWEEN THE LEVEL OF GREAT SALT 
LAKE AND THE RAINFALL. 
By Simon F. Mackte, dated Salt Lake City, February 20, 1901. 


The changes of level during past ages in the lake, whose rem- 
nants are known as Great Salt Lake, are matters that have 
been much studied from a geological point of view. The 
present paper relates to those changes which have occurred 
within a recent period and their relation to meteorology. 

The drainage basin of this lake, shown in fig. 1, has an area 
of about fifty-four thousand square miles. How much water 
enters the lake from, by far, the larger portion of this area, is 
problematical, for all its visible affluents rise in the Wasatch 
or Uintah mountains. These affluents are few in number. 


The Jordan, Weber, and Bear are good sized rivers; Farm- 


sides lie in their lee. Ascensional expansion of the air causes | only a few streams from springs near the shores of the lake. 


ington Creek is a small stream ;/and besides these there are 


The annual evaporation from a free water surface in this 
vicinity is placed at about 8 feet per annum. This evapora- 
tion takes place from the whole surface of the drainage basin, 
as well as from the surface of the lake itself, although of 
course the evaporation from the soil is less than from the 
lake. Doubtless the rainfall in the mountains is larger than 
in the valleys; but, other things being equal, the evaporation 
is also greater. The evaporation from snow or ice is evapora- 
tion from a free water surface, as distinguished from soil, and 
much of the winter snowfall evaporates without melting, so 
that additional precipitation in the mountains is offset by ad- 


| ditional losses. 
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Fia. 1.—Drainage basin. Visible water supply, heavy shading; wet 
soil in light shading. 

The actual drainage basin from which Great Salt Lake re- 
ceives its visible supply of water is shown by the dotted line 
in fig. 1. Assuming an available rainfall of 16 inches per 
annum, it would require an area six times as large as the lake 
to supply its annual loss by evaporation. But if the visible 
drainage basin is apparently too small to supply the loss by 
evaporation, it would possibly be a mistake to suppose that 
no part of the supply comes from other portions. West of. 
Great Salt Lake there is a tract of country considerably 
larger than the lake, in which the level of the underground 
water is, for practical purposes, always at the surface of the 
soil. This tract, if it is remembered rightly, slopes upward 
from the shores of the lake, until, at its western limit, it is 
about 100 feet higher. To the southwest Sevier Lake repre- 
sents the lowest point of a drainage basin of large extent. 
Sevier Lake is higher than Great Salt Lake, and from it a 
tongue of wet soil extends northerly. So far as known, no 
attempt to map these wet lands has hitherto been made, 
and in fig. 1 is shown what is believed to be their probable 
boundary. The problem of the actual sources of the water 
supply of Great Salt Lake is therefore complex, especially as 
the wet area to the west receives the drainage of but one or 
two small mountain streams. 

The changes in the volume of water in Great Salt Lake, 
within the period in which it has been known, are great. 
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Within a period of fifty years it has been as low as it is now, | 


and it has also been 13 feet higher. The shores are flat, and 
any rise is accompanied by a considerable increase of area; | 


so that the present volume of water in the lake is probably | 


less than fifty per cent of what it was in 1869. 

The Mormons settled in Salt Lake Valley in 1847 and at | 
once commenced to resort to irrigation for farming purposes. 
In 1848 5,153 acres were irrigated, and from that time until 
now the area has increased. At present all the waters of the 
affluents of Great Salt Lake are, as far as possible, diverted 
for purposes of irrigation. The following will serve as an 
example, showing how far this diversion of water for irriga- 
tion has been pushed. 
Lake which empties into it through the Jordan River. 
Provo River, which rises in the Uintah Mountains, is the 
principal affluent of Utah Lake. All the waters of the Provo 
River are more than once diverted, in Utah County, for irri- 


gating purposes. All the waters of the Jordan River are | +h, 


diverted into various irrigating canals shortly after it leaves 
Utah Lake, and all the seepage water in this river is again 
diverted lower down more than once. Of course, the diver- 
sions mentioned only occur during the irrigating season ; but, 
in addition to all this, it is attempted to impound the water 
flowing into Utah Lake in the winter and spring for use dur-| 
ing the following summer. 

This use of water for irrigating purposes, great though it 
is, cannot, however, be regarded as having the dominant in- | 
fluence on the level of Great Salt Lake. A diagram of the 
levels of this lake since 1850 is shown in fig. 2. During the 
thirty years between 1850 and 1880 larger and larger quan-. 
tities of land were irrigated, more and more water was used, 
yet despite this large and continually increasing drain, the 
volume of the water in the lake doubled itself. It would be 


absurd, therefore, to assume that the diversion of its visible 
affluent waters is the dominant cause of the fluctuation in the 
level of Great Salt Lake, and this conclusion becomes stronger 
when it is recalled that lands when first irrigated require 
more water than later, so that, with a limited supply of water, 
the area of the irrigable land keeps increasing. 
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Fie. 2.—Rainfall (light lines) and lake levels (heavy lines). 


If the use of water for irrigating purposes cannot, per se, 
account for all the changes of level, then it will hardly be 
questioned that the rise and fall of Great Salt Lake is the 
concrete resultant of complex climatic forces, whose study 
from this point of view is important. 

A comparison between the level of Great Salt Lake and 
the annual precipitation in Salt Lake Valley has been made, 
with the result shown in fig.2. In reference to this com- 
parison it has been said, by those adducing it, “ there is a 
general agreement between precipitation and the lake varia- 
tion,” and this may well be regarded as a favorable summing 
up. It requires, however, but little consideration to see that 


this comparison is hasty and illogical in principle. 

Assume that all the precipitation were collected in a rain 
gage in which it could accumulate for an indefinite period, | 
without sustaining any loss whatever, and that by means of, 


The present average depth of this lake is placed at 13 feet. | a pencil, moved by a float in this gage, an automatic record 


| 


South of Great Salt Lake lies Utah | 
The | 


of the precipitation were kept on a continuously moving 
sheet of paper, and consider the nature of the trace on the 
paper thus obtained. Below is given the rainfall in Salt 
Lake City from the observations taken by the United States 


| Weather Bureau during the month of November, 1900: 
Precipi- Precipi- Precipi- 
Date.  tation,in Date. tation, in Date. tation, in 
inches. inches. inches. 
| Nov. 1... 0.12 Nov. 11.. 0.00 Nov. 21.. 0.15 
} Nov. 2... 0.00 Nov. 12.. 0.00 Nov. 22.. 0.01 
Nov. 3... 0.00 Nov. 13.. 0.00 Nov. 23.. 0.17 
Nov. 4... 0.00 Nov. 14.. 0.00 Nov. 24.. 0.00 
Nov. 5... 0.00 Nov. 15.. 0.00 Nov. 25.. 0.00 
Nov. 6... 0.00 Nov. 16. 0.00 Nov. 26.. 0.00 
Nov. 7... 0.00 Nov. 17.. 0.55 Nov. 27.. Trace. 
Nov. 8... 0 00 Nov. 18.. 0.12 Nov. 28.. 0.00 
Nov. 9... 0.00 Nov. 19.. 0.21 Nov. 29.. 0.00 
Nov. 10.. 0.00 Novy. 20.. 0.07 Nov. 30.. 0.00 


Fig. 3 shows an approximation to what would have been 
e pencil trace if an automatic record like that referred to 
had been kept. 


Fria. 3. 


Referring to fig. 3 it will be seen that when there is no 
precipitation this trace is a horizontal line, while as soon as 
it begins to rain this line commences to rise, and continues 


rising so long as it rains. It has ex necessitate, been assumed 
that the precipitation was uniform throughout the whole 
period in which it is reported to have occurred. This as- 
sumption is inaccurate, an absolutely correct representation 
requiring that the ascending straight lines in fig. 3 be re- 
placed by more or less complex curves; but the error thus 
introduced does not affect the general idea of the form of 


such a quasi automatic pencil trace, or the conclusions to be 


drawn from it. This quasi automatic trace is evidently an 
automatic integration, the ordinates to the curve, giving the 
total rainfall from the commencement of the record to the 
date of the corresponding ordinate. If, therefore, it be de- 
sired to show upon such a quasi automatic record the position 


of a line representing the mean precipitation for any period, 


all that is necessary is simply to draw a straight line from 


the origin through the summit of the terminal ordinate of 
the period for which the average is desired. 


z 


Fic. 4.—Rainfall during November, 1900. 

Considering the position of these lines of average precipi- 

tation, reference to fig. 4, which gives an approximate diagram 
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of the rainfall at Salt Lake City, for a few years, constructed 


would arise in actual construction, it is perfectly possible to 


upon the assumption that the precipitation in any month oc- devise an apparatus that will entirely avoid the theoretical 


curred uniformly throughout that period (but otherwise simi- 
lar to fig 3) shows that they oscillate about the true position 
of the line of mean precipitation, according to whether the 
terminal period is wetter or drier than the true average, ris- 
ing above it if wetter, falling below it if drier. The ampli- 
tude of these oscillations will diminish as the period of ob- 
servation lengthens, but the oscillation does not vanish until 
the period of observation becomes infinite, and even a close 
approximate to the true mean precipitation can only be ob- 
tained after long-continued observations. Very possibly the 
finding of a close approximation to the mean precipitation 
might be facilitated by a resort to the mathematical theory 
of probabilities; but this is a question foreign to present 
purposes, 

Reverting to the automatic trace previously described, com- 
pare it with what was done in preparing the rainfall line in 
fig. 2. In the first place, the continued process of mechanical 
integration, accomplished by the hypothetical automatic 
record is from time to time arbitrarily interrupted; in other 
words, the rainfall from one first of January to the next is 
added up, the total stated as the precipitation for the year, 
and then the slate wiped off and a new addition commenced. 
A graphical representation of what is actually done is shown 
in fig. 5, which is constructed from fig. 4, by simply making 
the initial ordinate at the first of each year zero. It is evident 
that fig. 5 represents correctly no natural phenomenon. 


Nature does not balance its books on the first of January, or | 


stop work and take a fresh start. But fig. 6, which is prepared 
from fig. 5 by simply connecting the summits of the last or- 
dinates of the different years, represents what is done to ob- 
tain the rainfall line in fig. 2. That this line represents no 
natural phenomenon is clear. It might be useful for convey- 
ing an idea, but a comparison of figs. 4, 5, and 6 shows that 
the idea which is conveyed is erroneous; hence, the com- 
parison, attempted to be made in fig. 2 is hasty and illogical. 
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Fia. 5. 


As any comparison of things which are incomparable must 
usually lead to erroneous conclusions, and as the comparison 
of a continuous record with a discontinuous one, without 
eliminating the element of discontinuity is fallacious in prin- 
ciple, hence, as an essential preliminary to a comparison be- 
tween the level of Great Salt Lake and the precipitation, it is 
necessary to obtain some record of the rainfall which shall be 
continuous. 


Fra, 6. 


The quasi automatic record previously suggested is probably 
utterly impracticable; a rain gage could not be constructed 
in which no losses would occur for an indefinite period, and 
even if this practical difficulty were overcome there are the 
insuperable theoretical obstacles, that the rain gage must be 
indefinitely large and the recording sheet infinitely wide. 
These last considerations are those which from this point of 
view require the records of the rainfall to be kept as they now 
are. But whatever might be the practical difficulties which 


difficulties mentioned, and keep automatically a continuous 
record of the rainfall. If it be assumed that from the rain 
gage there is continuously allowed to escape a quantity of 
water equal to the mean precipitation, then the size of the 
rain gage required to hold all the rainfall for an infinite 
period becomes finite and comparatively small, and the trace 
made by the moving pencil operated by a float in such a gage 
would be contained within the limits of a sheet of paper of 
‘finite and moderate width, and a continuous record without 
breaks in its continuity could be kept. 


| 
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7. 


An approximation to such a record, prepared from the 
‘same data as were used in making fig. 3, is shown in fig. 7. 
|The great difference between these two diagrams is that the 
lines which are horizontal in fig. 3 incline downward in fig. 
7, while those which incline upward in fig. 3 are flatter or 
even incline downward in fig. 7. The reason is obvious; 
during the whole period the escape of the water representing 
the mean precipitation from the hypothetical rain gage im- 
parts to the float in it a downward movement, which is par- 
tially or wholly counteracted or even reversed as soon as the 
rainfall enters the gage. The base line or axis of z, in fig. 7, 
represents the line of mean precipitation, p p, in fig. 3, and 
the ordinates in fig. 7 are the distances from the line of mean 
precipitation to the quasi trace in fig. 3. The quasi trace in 
the hypothetical automatic record in fig. 7 may evidently rise 
above or fall below the axis of x. If the rainfall exceed the 
mean precipitation, the trace will rise above the axis of z, 
while if the reverse be true, it will fall below it; and if the 
average precipitation during the entire period under consid- 
eration is equal to the mean or normal! precipitation, the last 
ordinate for that period will be equal to the first. In making 
such a diagram as shown in fig. 7 it will usually be convenient 
to take the ordinate of the quasi trace at the origin of coordi- 
nates, as zero, because the true position of the line of mean 
or normal precipitation is as yetunknown. The line of mean 
or normal precipitation in such a diagram will be parallel to 
the axis of z, and its most probable true position will be that 
which makes the sum of the deviations of the trace above it 
equal to the sum of the deviations below it, so that it has a 
symmetrical relation to the quasi trace. Further, if through 
any point of the quasi trace a straight line, z z, be drawn, 
making with the axis of x an angle which corresponds to the 
mean precipitation, then the vertical distances from this line 
to the quasi trace give the total precipitation for the corre- 
sponding dates. In this case, as in the preceding one, the 
quasi trace represents an integration, and the length of the 
ordinate at the end of each interval can be obtained numeri- 
cally by subtracting from the total precipitation for that 
interval the corresponding mean precipitation and adding 
the difference to the initial ordinate, both addition and sub- 
traction being, of course, algebraic. 

An approximate diagram of such a quasi trace, prepared 
from the observations made by the United States Weather 
Bureau at Salt Lake City, given in the following table, is 
shown in the upper full curve, A, of fig. 8: 

In this diagram the precipitation which fell during each © 
month is regarded as having fallen uniformly throughout 
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the entire month, an assumption required by the scale of the 
diagram. The normal precipitation is for convenience taken 
throughout as 1.35 inch per month, or 16.2 inches per annum. 


Monthly and annual precipitation, Salt Lake City, Utah, from 1874 to 1899, 
in inches. 


- 

Year.. ¢ 5 4 

1874 1-31*| .90 2.84 74 «2.42 1.68 1.74 2.16 .73 14.67 
1875... 3.065 .79 2.81 2.91 90 1.01 -2% 1.22 1.36 5.81 2.03 23.64 
1876... 1.23 1.52 4.00' 2.09 4.30 3.27 .81 1.80 21.28 
1877.... .87 .88  2.08/2.14 3.49 .90 2.41 1.02 1.11 16.35 
1878 1.07 3.49 2.54) 2.68 2.50 .35 1.08 .81 3.15 1.389 .638 19.7 
1979...| 1.87 -67 .10 1.384 .06 .01 .32 3.08 13.11 
1380...| .29 1.02 .43 2.37 1.85 .74 6.40 1.17 1.90 10.94 
1381... 1.94 2.44 .88 2.37 2.55 .2 .21 1.66 .43 1.44 1.24 16.93 
1382... 1.50 .42 1.12 8.81 -2% 2.24 «6.30 1.61 -87 2.89 .54 .92 15.98 
1383... 1.47 .72 1.75 | 2.92 .10 .62 2.24 1.78 1.20 14.24 
1964... .71 2-23 3.692.809 1.78 .88 .27 1.91 2.12 17.52 
1385... 1.48 1.56 3.47% 2.49 2.67 1.9 3.10 .92 19.69 
1886... 1.91 1.86 2.60/4.42 .06 1.2 =, -59 1.88 1.98 1.79 1.27 18.89 
1887 ....| 2.36 1.41 .73| .87 1.3 .55| .2 1.55 11.66 
1888...| 1.52 1.22 2.18| .24 -68 -80 2.00 2.21 13.62 
1889... .73 .81 1.64) 1.52 2.97 01 .52 3.85 1.04 4.37 18.46 
1890 8.07 | 2.06 1.12; .16| .82 T. 1.44 10.33 
1891... .72 1.08 .47 .46 1.19 1.6 .9 2.19 15.92 
1802... 1.61 .68 2.21 1.90 1.65 1.21 T -0 1.12 1.58 .72 2.35 14.08 
1893 .. 1.64 1.68 .04 1.19 1.90 1.02 1.18 2.37 17.35 
1804... 1.81 -83 1.738 | 1.67 1.22 1.38 0.82 .87 2.87 1.01 1.2 15.27 
1895... 1.32), .85 .81 -73 2.20 .42 2.44 .89 11.9 
1806... 1.96) 1.99/ 2.58 1.35 1.47 .70 3.15 .84 18.42 
1897... 1.16 | 3.811 2.90/2.00 .52 .609 .88 .48 (1.91 1.19 1.47 16.7 
1898 .. 58 .88 1.71) 1.80 4.19 1.45 .18 1.95 .15 1.57 1.95 1.28 16.09 
1899 .. 2.98 2.98) .81'2.50 .42 1.06 12.59 
20 20.15 21.63 38.12 36.17 39.65 402.88 


Sums . 34.01 34.75 51.58 38.25 49.30 20.66 14. 


Aver- 
ages 1.96 1.89 1.98/2.12 1.90) .79 .35 


-78 .88 1.52 1.45 1.59 16.18 


* 12 days. > 28 days. T. indicates trace. 


The line, M, gives the approximate position of the line of 
normal precipitation for the period of observation. It is very 


evident, however, that the correct determination of even an 
approximately true position of this line requires data covering 
a longer period than the observations afford. 

There is no reason to suppose that the quasi trace, A, shown 
in fig. 8 is exceptional in character, and its general resem- 
blance to a compound wave curve is obvious. 


Of course, a 


wt 


trace plotted on a larger scale, when the daily precipitation 
could be plotted, would show even greater deviations from a 
simple curve. This, however, does not detract from the evi- 
dent suggestion that the natural forces operative are essen- 
tially periodic in their nature. This has long been suggested, 
and it is apparent that a graphic representation like that 
under consideration enables such forces, if they in fact exist, 
to be conveniently studied. 

The effect of assumptions made in platting is indicated in 
fig. 8, which shows two different plattings of the same phe- 
nomena. The upper line in this diagram is the quasi trace ; 
the lower or heavy dash line, B, is for the same period, 
but in it it is assumed that the rainfall in any one year is 
uniformly distributed throughout the year. The lack of 
character and essential detail in the lower line is very appa- 
rent, and it is evident that, if correct impressions are to be 
obtained, this detail is important. It is obvious that a dia- 
gram that shows the diurnal or even the hourly precipitation 
would be preferable to either of those under consideration. 

The lower or dotted line in fig. 8, C, shows the level of 
Great Salt Lake platted from the data given in fig.2. The 
general parallelism of lines A and E is apparent, and while 
the arbitrary scale for plotting the lake level was selected 
with a view to showing the general similarity to the best ad- 
vantage, a comparison of fig. 8 with fig. 2 shows that this gen- 
eral correspondence actually exists. 

The level of Great Salt Lake depends upon the precipita- 
tion and evaporation taking place throughout the whole ex- 
tent of its drainage basin. Precipitation and evaporation 
are counteracting. Evaporation is certainly not a constant 


~ quantity, and possibly no more constant than precipitation 


The precipitation at Salt Lake City does not accurately rep- 
resent that which occurs throughout the entire basin. The 
showers and storms throughout this area are frequently local 
in their character. Then while the diversion of the waters of 
the affluents of the lake for irrigation can not be regarded as 
the dominant factor which determines its level, it is a factor 
which may and probably does have some, possibly a consid- 
erable, effect on the lake level. Further, both the lines A, and 
C, in fig. 8, are approximations, and absolutely correct dia- 


| } A P 
/\ | 
LS \ 
\ / 10 
| y \ / \ \ \ 6 
@ 
8. 
| 
| 


Fesruary, 1901. 


MONTHLY WEATHER REVIEW. 61 


grams might give somewhat different results. There may be 
other operative causes than those just mentioned, but these are 
apparently sufficient to explain why a divergence between 
the two lines (possibly a greater divergence than that found ) 
might be expected. 

A deduction, that evidently might be drawn from the gen- 
eral parallelism of these lines, is that the factor of the rain- 
fall, approximately shown in fig. 8, is of great, possibly domi- 
nating climatic importance. It is true that such deduction 
might prove to be erroneous and the parallelism be a mere 
accidental coincidence. This is a question, which can only be 
solved by further observation, and, pending such crucial test, 
the force of the obvious suggestion remains. Another obvi- 
ous inference, deducible from the general parallelism of these 
lines, is that the fluctuations of the level of the lake, in the 
past, indicate similar fluctuations in this function of the pre- 
cipitation. It ought from this consideration to be inferred 
that among the operative forces, if periodic, there are some of 
very long period, apparently longer than half a century, which 
have considerable effect. 

That the fluctuations in the level of Great Salt Lake would, 
to some extent, affect the condition of the surrounding coun- 
try might, for a priori reasons, be expected. The fall of the 
lake would lower the drainage level, and thus reduce the 
height of the underground water and the saline contents of 
the soil. The fact seems to be that since the country was set- 
tled in 1847 the character of the vegetation in the lands west 
of Salt Lake City has changed, the grasses being replaced by 
greasewood and other salt resisting plants. Doubtless, the 
present condition of these lands is unnatural and much affected 
by the actsof man. Overpasturing, canal seepage, and exces- 
sive irrigation, have all contributed their part toward produ- 
cing the present condition. This, however, does not touch the 
fact that when the valley was settled the waters of the lake 
were low, that they rose steadily for more than a quarter of a 
century, and have since been receding. The total rise and 
fall being about thirteen feet or more. Nor does it affect the 
facts that these lands were less saline, when the country was 
settled, that their salinity as indicated by the vegetation in- 
creased before there was any irrigation, and that of late years 
their character has much improved. These salient facts are 
entirely independent of the acts of man. It is unfortunate 
that slow natural changes, like those under consideration, 
are difficult tc appreciate. After a series of years the ob- 
server may indeed notice an apparent change, but in the 
absence of full notes of prior observations recourse must 
necessarily be had to more or less uncertain recollections, per- 
chance tinctured by preconceived opinions; so that the con- 
clusions must always be unsatisfactory. That these changes 
might all be explained by the rise and fall of the lake is ob- 
vious, but it must be remembered that the lands referred to 
are not those immediately adjacent to it, but were at least 
four or five miles distant from its shores when it was highest, 
and that their surface was, at that time, several feet above the 
lake. 

When it is said that the level of the underground water 
would be raised by a rise in the waters of Great Salt Lake 
and lowered by their fall only one factor of the change which 
takes place has been considered. If the level of the lake re- 
mained the same those natural forces which produce the 
fluctuation in its level would change the gradient of the 
underground water, for this gradient depends upon an equi- 
librium of supply and discharge, as controlled by frictional 
resistances, and any increase in the supply or discharge 
changes the gradient. The movement of water in soils is not 
asimple, butadual phenomenon. If the soil is not surcharged 
with water, the movement results from the capillary forces 
explained by Mr. Briggs in his paper on the Movement and 
Retention of Water in Soils, published in the Year Book of 


the Department of Agriculture for 1898; but when, on the 
other hand, the soil is surcharged with water under pressure, 
its movements are controlled largely, if not wholly, by fric- 
tional resistances. These frictional resistances are functions 
of the pressure or head, which vary with the pressure, and the 
movements of the water are asymptotic in character. To 
illustrate their character, assume a water-tight vessel to be 
divided into two parts by a porous partition resembling a 
thin sheet of sand or clay, and that one of the parts is filled 
with water, which percolates through the partition into the 
other; then since the flow of water depends upon the head 
and decreases as the head diminishes, vanishing only when 
the head becomes zero, it follows that if no other force were 
operative it would take an infinite period before the water on 
both sides of the partition stood at the same level. Prac- 
tically if the partition were very thin, a sensible agreement 
of level might result in a comparatively short space of time; 
but as from the increased frictional resistance the flow de- 
creases very rapidly as the thickness of the partition in- 
creases, it requires very long periods of time with a thick 
partition to reduce the gradient of the flow to even sensible 
horizontality. For this reason the underground waters usually 
have high gradients. 

In wet seasons the quantity of underground water to be 
discharged will be increased and in dry diminished, and the 
gradient flatten or steepen; but since from the slowness of 
the discharge it cannot be assumed that all the increase of 
the underground water in any one year, even when the level 
of the outlet remains constant, is discharged during that year, 
it is probable that a succession of wet or dry years causes the 
level of the underground waters, even when the point of dis- 
charge remains the same, to fluctuate as does the Jevel of Great 
Salt Lake. 

When the soil is not surcharged with water under pressure 
and the movement of the soil water depends upon capillary 
forces, the same results would apparently follow, for these are 
relatively weak forces. 

Assuming that at a certain depth below the surface the 
moisture in the soil remains constant, while above it the soil 
is wet by precipitation and dried by evaporation; then there 
is apparently no reason why the level of normal soil moisture 
should remain constant. If wet years were succeeded by wet 
years, this level should rise, and if dry years followed dry years 
it should fall, just as the level of Great Salt Lake does, these 
oscillations of level being largely influenced by the accumu- 
lated deviation from the mean precipitation. 

If the level of this normal soil moisture has, as it might 
well have, some influence on vegetation, then it is apparent 
that it becomes a climatic feature of some importance. 

These a priori conclusions can of course merely establish 
probabilities, which may or may not be verified by observa- 
tion and experiment, and they are only valuable as indica- 
ting along what lines observation and experiment might 
be made, in the hope of obtaining important results. Ob- 
viously, if it be conceded that the fluctuations of the level 
of Great Salt Lake are typical of climatic conditions which 
may prevail everywhere to a greater or less extent, the first 
step toward the study of these conditions would be the tabu- 
lation of the departures of the total precipitations from the 
mean or normal precipitation. 


FOG STUDIES ON MOUNT TAMALPAIS: NUMBER 5— 
by A THE PACIFIC MAIL STEAMSHIP RIO DE 


By ALEXANDER G. McApig, Forecast Official. 
On the morning of Friday, February 22, 1901, the Pacific 


'The peg ey of No. 4 is delayed by nonarrival of half-tone 
plates. It may be expected in the March Review.—Ep. 
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Mail steamship Rio de Janeiro ran upon the Fort Point Reef 
during the fog. Within fifteen or twenty minutes from the 
time of striking the vessel sank, and of the 210 persons on 
board, 130 were lost. Another statement, purporting to be 
official, makes the total number aboard 207 and the lost 127. 

The following facts are obtained chiefly from the statements 
of Pilot F.W. Jordan; the ship’s master, Capt. William Ward, 
went down with the vessel. The pilot boarded the Rio de 
Janeiro in the vicinity of the 9-fathom buoy, near the bar 
buoy, and anchored in 13 fathoms at a little before six o’clock 
Thursday night, February 21. The weather being foggy, the 
ship remained at anchor till about 4 a. m., one hundred and 
twentieth meridian time, when the fog lifted and the Cliff 
House light could be seen, but not the Point Bonita light. 
Preparations were in progress to steam into the harbor, when 
a dense fog came out from the Golden Gate, obscuring every- 
thing. There is some difference of testimony as to whether 
the captain or the pilot gave the orders to proceed in the fog, 
but the vessel was started on a northeast course with Lime 
Point straight ahead, steering by the whistle. The pilot ex- 
pected to get an echo of the ship’s whistle from Point Diablo, 
but heard none. The course was changed north-northeast 
with the intention of running close to Lime Point. The ves- 
sel was not moving at full speed and was subject to a strong 
cross current, which, apparently acting at right angles to the 
length of the vessel, carried the ship to the south, far out of 
the proper course. The first officer was standing on the star- 
board side listening for the Fort Point bell. No soundings, 
however, were taken. The vessel struck a short distance to 
the southwest of the Fort Point light. At the moment of 
striking the pilot saw the white flash at Fort Point and heard 
the Fort Point bell. 

The pilot had had eleven years’ experience in the harbor and 
was considered one of the most capable pilots in San Fran- 
cisco. He had never previously met with an accident. There 
appears to be no doubt of the existence of the strong cross 
current, inasmuch as other vessels entering the harbor about 
the same time on the same morning came near going on the 
rocks. The Pacific Mail Steamship Company has a rule that 
vessels must not enter or leave a harbor when fog prevails. 
On the morning in question the fog lifted for a few moments 
and then settled down again; but by 9 a. m., local time, the 
fog had dissipated. The rest of the day was clear and balmy 
and the water as smooth as a mill pond. 

The vessel struck about 5:30 a. m., with the pilot and 
captain on the bridge, the first officer on the starboard side 
of the bridge listening for the bell, and the second officer at 
the telegraph. When the vessel struck the captain blew the 
danger whistle, a long blast. Ordinary fog blasts (long 
enough to count six or seven) had been blown previously. 

The details of the accident, particularly with reference to 
the whistles, the course steered, and the motion of the current 
are given, because from such evidence as can be obtained at 
this writing, it appears that even after the vessel struck the 
sound of the whistle was not heard plainly at Fort Point not 
more than half a mile distant, where a lookout of the life- 
saving station was on duty, and where a life-saving crew 
could have hurried to the rescue and probably reached the 
ship within five minutes, without doubt saving many of those 
whose lives were lost. There was also a sentry walking post 
within a short distance of the lookout. It is stated that some 
soldiers heard voices and also a whistle, but the evidence is 
very conflicting and it seems improbable that if the long 
danger blast was clearly heard it should pass without notice 
and subsequent action. 

The Weather Bureau records show that about the time of 
the accident a mongrel tule fog prevailed over the Bay of San 
Francisco. At Mount Tamalpais the weather was clear with a 
wind of 13 miles per hour from the northwest. At San Fran- 


cisco dense fog prevailed with little if any wind. The wind 
vane at the Mills Building indicated a southwest wind blow- 
ing about one mile per hour. From 1 a. m. till 6 a. m. but 
9 miles of wind were recorded. 

When all is said and done, it appears that the fog was the 
prime factor in causing the loss of the vessel. Owing to the 
aberration of the sound waves in the fog, the pilot was unable 
to hear the fog signals from either Point Bonita or Lime Point 
to the north, or the tolling of the bell at Fort Point to the 
east and north. It has not, however, been shown that the 
bell was certainly ringing. The Lime Point whistle has great 
penetrative power. The fog bell at Fort Point is 40 feet above 
the water and should be heard for at least a mile. It is sup- 
posed to be struck every ten seconds. It is a strange fact 
that in a paper upon the Fogs and Fogs Signals of the Pacific 
Coast, by Ferdinand Lee Clark, published in 1888, there 
should occur this statement concerning the fog bell at Fort 
Point— 

In point of fact it is said to be hardly ever heard except when too 
late to be of use. * * * If mariners depended upon its sound to 
tell them how near they were to the point they would generally have 
no time after hearing it to clear the danger. 

The loss of the Rio de Janeiro proves that the bell at Fort 
Point in its present position is sometimes of little value. 

The temperature at the time of the accident was 50° F. at 
sea level, and 52° at a height of 2,500 feet. The thickness of 
the fog probably did not exceed a few hundred feet; and as 
indicated above it was a land fog rather than a sea fog. 

As a general thing the reflected sounds from Point Bonita 
and Lime Point are heard better on the south side of the 
channel. On the accompanying rough sketch of the channel 
the lines of natural reflection are drawn and also the zones of 
inaudibility. 
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Fia. 9.—Probable conditions at time of wreck, February 22, 1901. 
It is not difficult to account for the failure of the echo of 


the ship’s whistle from some portion of the northern shore, 
as the distance of the vessel from Point Diablo was too great. 
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should have been heard, and as the moderate southwest wind | 
would tend to cause a deflection of the sound wave upward, | 
it is possible that while the sound was inaudible on the deck | 
of the vessel, it might have been heard by a lookout at the | 
masthead. 

The catastrophe furnishes a remarkable illustration of the 
utter helplessness of a vessel in fog despite lights and fog 
whistles. It would seem that under such conditions nothing 
short of some method of fog dissipation will suffice. 

It has occurred to the writer, although the suggestion may 
prove of novalue in practice, that if a strong sound had been 
made under water by some automatic contrivance at either 
Lime Point or Point Diablo, and the Rio de Janeiro been pro- 
vided with some suitable device rendering audible the sound 
wave through the water, the strong cross current would have 
facilitated the passage of the sound, and a zone of audibility | 
would have been established in the water while in the atmos-| 
phere above the fog signals would have been inaudible. 

The accompanying photographs, Plate I, are submitted to| 


13.1° C. and 11.3° C., but in proportion as we approached the 
north the temperature became lower; in the middle of the 
lake it was 10.7° C. and in the deepest part 6.8° C. At the 
south, the abyssal strata, in shallow water had quite a high 
temperature, at 10 meters, 11° C.; at the north, at the [Xth 
station, at 45 fathoms (82 meters), I found a temperature of 
4° C., and at the VIIIth station, from 50 fathoms (91 meters) 
to 120 fathoms (219 meters), or the bottom, the temperature 
remained nearly constant, 3.9° C. 

One might be tempted to think that these temperatures for 
the surface waters and for the deep strata observed in the 
month of July, 1897, were already quite low for a season so 
near to the month of August, in which they reach their maxi- 
mum for the whole year. But in 1899 I found them still 
lower, particularly at the northern part of the lake which is 
the deepest; the two stations marked on the chart show this 
clearly.’ 

But what was especially interesting was the fact that the 
thermic stratification iv July, 1899, at all the deep stations in 


show that to a certain degree the captain and the pilot were|the north of the lake was distinctly reversed, whereas one 
justified in assuming that they might soon run into areas free might have expected that in Ladoga, which according to the 
from fog. Asa matter of fact on the day in question the fog | classification of Prof. F. A. Forel, belongs to the type of tem- 
soon disappeared and a delay of perhaps two hours would have | perate lakes, the inverse stratification would have come to an 


prevented the accident. It should not be forgotten, however, 
that the captain was unwilling to enter the harbor during the 
fog Thursday night, and that the vessel remained at anchor 
for a period of nearly twelve hours, and was thereby exposed 
in a large degree to the danger of collision. 


LAKE LADOGA FROM A THERMIC POINT OF VIEW. | 


By JuLes pe ScnoKkatsky, St. Petersburg, Russia. Translated from Comptes 
Rendus, Paris, June, 1900. 


Lake Ladoga occupies the first place among the bodies of | 
fresh water in Europe; its surface is thirty-one times larger | 
than that of Lake Leman; its length is 202 kilometers and | 
its width attains 75 kilometers. Its cartography and hydro-| 
graphy have been studied by a scientific expedition which | 
worked, with interruptions, from 1858 to 1873, under the di-| 
rection of the Hydrographic Service of the Imperial Russian 
Navy. The expedition having more especially a hydrographic 
aim had not time for the study of the chemical composition 
of the waters of the lake nor for the thermic study of its deep 
strata layers. The Imperial Russian Geographical Society, 
at my suggestion, decided to begin these studies and, thanks 
to the Hydrographic Service and the Ministry of Roads and 
Communications, who respectively gave the instruments and 
the use of a small steamer, without which it would have been 
impossible to carry on the work, I was enabled to make two 
trips on the lake, both at nearly the same season of the year, 
during the first half of July, 1897 and 1899. 

The temperatures at great depths were measured with the 
thermometers of Negretti and Zambra, verified as to zero point. 

The relief of the bottom of the lake is such that the depth 
increases regularly from south to north, the greatest depths 
being found in the northwest portion (120 fathoms = 219 
meters). Upon the chart there are two sets of broken lines, 
one solid, the other in dashes, which show the courses that I 
sailed. The stations at which the thermometric soundings 
were made are marked by roman numerals; in 1897 14 were 
made; 1899, 20; a total of 34, some of which coincide with 
each other, as will be seen by the chart accompanying this 
summary. 

In 1897 the principal fact that I established was the follow- 
ing: At all of the stations I found that the thermal stratifi- 
cation was direct. The temperature of the surface waters and 
those of the lower strata, at identically the same depths were 
different at the south and at the north ends of thelake. At the 


end at the beginning of summer. 


33° 


Serdobole 


Schlisse/bourg ------ + SurfaceJemperature 
32° 


Fia. 10.—Soundings and courses on Lake Ladoga. 


The divergences in the results of the two years were caused 
by the differences in the temperature of the air in the neigh- 
boring countries during the springs of 1897 and 1899. If 
we observe the temperatures of the months of April, May, 
and June of these two years, and if we compare them with 
the normals, which are given in the new Atlas Climatologique 
de Russie, published by the Central Physical Observatory, we 
shall find that the temperature of the air during these three 
months at seven stations distributed around the lake, was 
much higher than the normal in 1897 and lower in 1899. 
According to the Bulletin Mensuel Météorologique all the 
northwest portion of Russia enjoyed temperatures much 


'The scale of the published chart is too small to show all these 
stations.— Ep. 
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higher than the normal in 1897; the deviations in the month 
of May reached 8° to 11° C. at St. Petersburg; the monthly 
mean being the higheet that had been observed in one hundred 
and fifty years; it was the same case at Archangel, according 
to a series of observations for eighty years. On the other 
hand, the spring and the beginning of the summer of 1899 
were, in the northwest portions of Russia, much colder than 
usual; in the month of May there were days having a devia- 
tion of from 5° to 8° C., and the temperature was below the 
normal during twenty-one consecutive days. 

From these results it may be concluded that Lake Ladoga, 
which undoubtedly belongs to the type of temperate lakes, 
according to the classification of Prof. F. A. Forel, is placed 
in this series very near to the line which separates this type 
from that of the polar lakes, which always have an inverse 
thermic stratification. 

The stratum where the thermic fall is due to the diurnal 
variation of the temperature of the shallow strata is produced 
was lower down in 1897 than in 1899. This is well explained 
by the fact that in 1897 the entire mass of the water of the 
lake was much warmer than in 1899. 

RECENT PAPERS BEARING ON METEOROLOGY. 
W. F. R. Pariuieps, in charge of Library, etc. 

The subjoined list of titles has been selected from the con- 
tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 
of the meteorological contents of all the journals from which 
it has been compiled; it shows only the articles that appear 
to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 


Annales de Chimie et de Physique. Paris. Tme séries. Tome 22. 
Violle, J. Rapport sur la radiation, présenté au comité météoro- 
logique international, A Saint-Pétersbourg, en 1899. Pp. 329-370. 
Gaea, Leipeig. 37 Jahrg. 
Wollny, B. Ueber den Einfluss der Pflanzendecken auf die Was- 
serfiihrung der Fliisse. (Schluss). Pp. 220-223. 
Klein, H. J. Strenge Winter. Pp. 223-233. 
Annalen der Physik. Leipzig. Vierte folge. Band 4. 
Zur Theorie der Niederschlagsbildung an Gebirgen. 
». 459-480. 
Himmel oe Erde. Berlin. 13 Jahrg. 
Assmann, R. Die modernen Methoden zur Erforschung der At- 
mosphiire mittels des Luftballons und Drachen. (Schluss folgt). 


Pp. 241-260, 
Nature. London. Vol. 63. 
— Red Rain. Pp. 471-472. 
Pellew, EB. 


Variations of Atmospheric eeareey. P. 491. 
Symon’s Meteorological Magazine. Vol. 36 
Curtis, R. H. Pressure of the Wind. (Concluded). Pp. 17-19. 
American Journal of Science. New Haven. 4th series. Vol. 11. 
Penfield,S.L. Stereographic Projection and its Possibilities from 
a Graphical Standpoint. Pp. 1-24, 115-144. 
Bigelow, Frank The Magnetic Theory of the Solar Corona. 
Pp. 253-262. 
Popular Science Monthly. New York. Vol 58. 
Dexter, E.G. Suicide and the Weather. Pp. 604-617. 
Cochrane, C. H. Recent Progress in Aerial Navigation. Pp. 
616-624. 
Astrophysical Journal. Chicago. Vol. 13. 
ichols, B. F. Onthe Heat Radiation of Arcturus, Vega, Jupiter, 
and Saturn. Pp. 101-141. 
Annales de Géographie. Paris. 1901. 
Woeikof, A. De |’influence de l’homme sur la terre. (Premier 
article). P.97-114. 
Zeitachrift fiir Gewdsserkunde. ig. Band 3. 
Wollny, B. Ueber den der der auf die Was- 
serfiihrung der Fliisse. Pp. 
Comptes Rendus. Paris. Tome 132 
Arctowski, Henry. Sur les ‘périodes de l’aurore australes. Pp. 
651-654. 
La Nature. Paris. 29me année. 
Plumandon, J. R. Le tir au canon contre la gréle. 
Meteorologische Zeitschrift. Band 18. Wien. 
Mohn, H. Ejinige Bemerkungen iiber die Schwerekorrektionen 


Pp. 266-267. 


der Barometerhihen. P, 49-53. 


a A. Platzregen und grosse tiigliche Regenmengen. Pp. 

00-10 

Schreiber, —. Beitriige zur Hageltheorie. Pp. 58-70. 

’orliiufige Mittheilung iiber die internationale Ballonfahrt vom 
8 November, 1900. P. 71. 

—— Vorliiufige Mittheilung iiber die internationale Ballonfahrt 
vom 10 Januar, 1901. P. 71. 

Valentin, J. Temperatur- Beobachtungen der isterreichischen 
Ballons bei der internationalen Fahrt vom 8 November, 1900. P. 

72. 

Hann, J. Klima der Westkiiste von Marokko, Mogador. P. 76. 

Lachmann,G _ Ueber eine merkwiirdige Blitzform. P. 80. 

Kassner, C. Bequeme Berechnung der Koéfficienten der Bes- 


sel’schen Formel. P. 81. 

Kassner, C. Eine Analogie der irisirenden Wolken.. P. 82. 

—— Resultate der meteorologischen Beobachtungen in Belle Isle 
(Neufundland). P. 83. 

—— Zum Klima von Syra. P. 83. 

—— Versuche iiber den Verlust der Ladung elektrischer Fliissig- 
keiten durch Verdiimpfung. P. 84. 

Elster, J. Messungen der elektrischen Zerstreuung in der freien 
atmosphiirischen Luft an geographisch weit von einander ent- 
fernt liegenden Orten. P. 85. 

Wedell- -Wedelisborg, P.S. Notiz tiber die Ursachen der seku- 
liren Variationen des Erdmagnetismus. P. 88. 

Halm, J. Breitenvariation, Erdmagnetismus und Sonnenthiitig- 


keit. P. 89. 
Taudin-Cabot, J. J. 
— Zum Klima des arktischen Norc RS P. 90. 


Mac Dowall, Al. B. Siikulare Schwankung? P. 92. 
Chistoni,C. Ueber den Regenfall in Modena 1830-1896. P. 93. 
Prohaska, K. Feuerkugel in Piillau, Steiermark. 

Hepites, Stefan. Ausserordentlicher Regenfall in Rumiinien. 


P. 94. 
—— Druckfehler-Berichtigungen. P. 95. 


CLIMATOLOGY OF COSTA RICA. 
Communicated by H. Prrrier, Director, Physical Geographic Institute. 


TaBLe 1.—Hourly observations at the Observatory, San Jose de Costa Rica, 
during 1901. 


Relative 


| Pressure | | pemperature. humidity. Rainfall. 
| | | | | ~ | 
Zz Z o| a 
600+ | 6004 | | | 
| Mm. | Mm. | °C. °C. $ (Mm. | Mm. Hrs. 
| 4.75) 4.02/ 1682 16.31; 78, 8 0.0 00! 0.00 
| 4.87) 3.56) 16.31) 16.05 | 81 0.0 0.0| 0.00 
4.15 | 3.35 | 16.06 15.81| 81| 84) 0.0) 0.0| 0.00 
| 3.81) 16.17, 15.67. 80 8 0.0 0.1| 0.00 
4.34| 3-55) 16.00| 15.56, 80| 84) 0.0) 0.0) 0.00 
4.74) 3.94) 15.51) 15.48 84° 0.0 0.1! 0.00 
| 5.04) 4.34) 16.296) 16.11) 82 0.0 0.00 
4.67) 18.65| 18.18 66) 74 0.0, 0.00 
5.62) 4.90 21.18) 20.45 57) 66 0.0) 0.0) 0.00 
5.72| 4.90) 23.41) 22.70) 53) 60 0.0) 0.0) 0.00 
5-42] 4.53) 24.04 28.89) 49) 0.0) 0.0 0.00 
4.08) 26.01) 24.79) 55 0.0) 0.0) 0.00 
| | 
4.21) 3.57 26.27 25.18 48) 54) 1.0) 0.0) 0.33 
8.61 | 8-01) 25.84) 24.96| 49) 55) 0.2) 0.38 
8.36) 2.58) 24.86 24.24 54 58/ 0.0 0.1 0.00 
3.87 2.58) 23.29 22.77) 0.0! 0.1) 0.00 
BP. 8.58) 9.76) 21.16) 21.16) 66) 0.1) 0.67 
8.97) 3.18! 19.86| 19.49; 72| 74° 3.0! 1.00 
| 4.46) $.65| 18-76 18.35; 76) 79| 0.1) 0.08 
4.10) 1828 17.90 76) 80 0.0 0.1 0.00 
6.24) 17.91) 17.46) 77) 81 0.0) 0.7) 0.00 
10 542) 4.63| 17.56 17.12) 76 82 0.0 0.1 0.00 
5.44, 4.61) 16.74 77) 0.0 0.0 0.00 
Midnight | 519) 4.86) 16-98) 16.51 ad 0.0) 0.0| 0.00 
Minimum........... 661.70 659.35 | 12.30 8.200 
Maximum .......... 31.60 $2.00 98 |...... 
| 


Remarks.—The barometer is 1,169 meters above sea level. Readings are corrected 
for gravity, temperature, and instrumental error. The dry and wet bulb thermome- 
ters are 1.5 meters above ground and corrected for instrumental errors. The hourly 
readings for pressure, wet and dry bulb thermometers, are obtained by means of 


Richard registering instruments, checked re direct observations every three hours 
from7a.m.tol0p.m. The hourly by Hottinger's self- 
checked once a day. The stand meters above ground, 


— 


| 
} 
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TABLE 2. 
Sunshine. "Temperature of the soil at depth 
a> 
Time. 
Observed. Normal, 223 
1901. 1889-1 00. 
~ 
Hours. Hours. °C. °C. °C. 
7a@-M.......-. 3.68 11.25 40 20.64 21.05 2.91 2.32 
8 a.M........ 20.67 22.76 
OG. M... 20.96 22.08 | 
10 a.mM........ 19.38 21.18 40 | 21.14 21.10) 20.94 2.34 
11 @.M 20.11 21.42 
WS 18.55 21.21 
ip.m. 19.75 21.29 21.94 21.37 | 2.97 2.36 ........ 
SP. 20.31 21.82 
3pm. 19. 92 21.45 
4p.m.......- 20.05 19. 12 60 22.16 21.61, 21.02 20.38 ........ 
5 P.M. 13.98 14.56 
BD. cee 
Whe 50-21-66 21.61 21.27 20.50 ........ 
48 21.60 21.40 21.04 20.39 


Evaporation—During the daytime, in January, observa- 
tions incomplete; in February, 90.0". During the night- 
time, January, observations incomplete; February, 25.7". | 

Notes on earthquakes at San Jose.-—February 3, 7:20 a. m., 
small shock, west-northwest to east-southeast; intensity, 1; 
duration, +2 seconds. 
tion, northeast to southwest; 
seconds. February 14, 5:21 p. m., 
west ; intensity, 1; duration, +3 seconds. February, 16, 

7:23 a. m., tremors; 7:55 a. m. and 6:52 p. m., light shock, 
satitnneh to southeast; duration, 5 seconds; intensity, 2; 
people ran out into the streets. February 22, 7:14 p. m., 
slight shock, northwest to southeast; intensity, 1; aie, 
+3 seconds: 8:08 p. m., slight shock, northwest to ‘southeast : 
intensity, 1; duration, +3 seconds. February 24, 7:55 a. m., 
tremors. February 25, 1:30 a. m., eoneinte shock, west- 
northwest to east-southeast; intensity, 2; duration, 
onds. February 26, 12:15 a. m., 
to east-southeast; intensity, 1; duration, +3 seconds. Feb- 
ruary 28, — a. m., very light shock, east-northeast to west- 
south-west; intensity, 1; duration —. 

Notes on the weather at San Jose—Generally warm and 
windy, wind from northeast. Rain almost daily through the 
gaps in the northern cordillera, reaching Saa Jose on the 16th. 


Tasie 3.—Rainfall at stations in Costa Rica, 1901. 


intensity, 1; duration, +2 
light oscillation, east to 


January. February. 
Stations. = = 
Se =; 
s s s a 
=| =| os 
< < 
Mm. Mm. 
5. Gute 411 | 15 106 1 
6. SiQUirres .... 406 10 45 
J. 340 13 114 8 
| 301 19 67 14 
6.50000 0086 521 16 131 10 
BD. cece 11 4 
1 | 5 1! 
B. G 200000 cons 7 2 9 1 
22. Alajuela.......... 60000 Glu. © 1 1! 


February 12, 10:34 a. m., light oscilla- 


10 sec- 
light shock, west- northwest | 


| 
| 


FROST FIGHTING. 


By ALtexanper G. McApre, Forecast Official. 


During the past five years the Weather Bureau Office at San 


0.15 m. 0.30m. 0.60m. 1.20m. 3.00m. Francisco has been called upon to give particular attention to 


the problem of lessening the injury to fruits by frost. By 
direction of the Chief of the Weather Bureau, during the year 


2-79 1900 the forecast official for the southern half of the Pacific 


slope made an extensive journey through California, with the 
‘| special purpose of studying the methods of protecting decidu- 
ous fruits from frost. This journey was the natural outgrowth 
of the excellent work inaugurated by Mr. W. H. Hammon, 
formerly professor in the Weather Bureau, while in charge of 
the San Francisco office. During the years 1897, 1898, and 
1899 the unusually dry winter conditions, with frequent and 
prolonged frosts and lower temperatures than had been pre- 


viously reported in many of the chief fruit growing centers 


entomologist, and physicist, as well as fruit grower. 


of southern California, made it imperative that some steps 
should be taken to minimize the injury to citrus fruits by 
frost. The problem as presented to the forecast official was 
of a twofold nature: first, a study of the conditions preceding 
frost, so that he might with reasonable certainty give timely 
warning to the fruit growers; second, a study of the methods, 
means, and devices for protecting fruit from injury by low 
temperatures. The first has been solved with a fair measure 
of success. In the second problem the Weather Bureau had 
the valuable assistance of certain practical fruit growers, who 
willingly and readily tested the various devices proposed for 
smudging and cheerfully gave this office the benefit of the 
many practical experiments made by them in smudging, irri- 
gating, heating, and covering. A bulletin on Frost fighting, 
by Alexander G. McAdie (Bulletin No. 29), was issued on 
March 13, 1900, and nearly three thousand copies distributed 
to those most interested in fruit growing. A previous bulle- 
tin (No. 23) upon Frost, when to expect it and how to lessen 
the injury therefrom, had been issued by the Weather Bureau 
on November 10, 1898, by Prof. W. H. Hammon, while a 
Farmers’ Bulletin, No. 104, by Prof. E. B. Garriott, Notes on 
Frost, was issued June 15, 1899, which treated of frost pro- + 
tection in general. 

It has become evident in California that the fruit grower 
must possess a degree of intelligence certainly as high as is 
demanded in any one of the usual vocations of life. The 
successful orchardist must be a skilled farmer and a good 


business man and, at the same time, be familiar with the 


He must be chemist, 
In the 
matter of protecting his crops from frost, for example, he 
must know exactly what method is best suited for his crop, 


chief principles of modern science. 


for the locality, aud for the season, and be prepared to act 
‘promptly, or else the greater portion of the year’s profits will 


vanish in the course of a few hours. 

In what follows extensive use will be made of Bulletin No. 
29, since experience has shown that the principles of frost 
fighting, laid down therein, are essentially correct. While 
this bulletin was written chiefly with a view of protecting 
the citrus fruit crops of California, particularly of the sec- 


{ tion south of the Tehachapi, from frost, the principles hold, 


as a general rule, for the protection of deciduous fruits also. 

In October and November, 1900, an attempt was made to 
extend the benefits of the Weather Bureau work in connec- 
tion with frost, to the fruit growers of central and northern 
California, particularly to the growers of almonds, apricots, 
peaches, prunes, pears, apples, grapes, and figs. Many fruit 
‘ranches were visited, and the details of losses by frost 
gathered from ranch superintendents and others, together 
‘with all data available relative to the exposure of the fruit, 
the lay of the land, and the lowest temperatures. The fol- 
| lowing facts stand ‘out prominently from the general masa 


| 
| 
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of statements. First, that in California the greatest injury 
is done deciduous fruits by the late spring frosts occurring 
as late as the 23d of May, when fruit is well formed, fre- 
quently resulting in the loss of three-quarters of the crop in 
the case of the more tender fruits, as for example, almonds 
and apricots. Second, in all the fruit ranches visited rough 
maps of the localities showed conclusively that the frost oc- 
curred chiefly in the low places, basins,and bottoms, or where 
the cold air had drained down and settled. The principle 
laid down in Bulletin No. 29, that frost was primarily a prob- 
lem in air drainage, was conclusively upheld. Wherever the 
air was stagnant the injury from frost was most marked; and 
conversely wherever the air was in motion, there was little dam- 
age from frost. Fruit on open benches, hillsides, and terraces 
escaped. The streakiness of frost and the many apparent 
irregularities in its formation can be explained easily if we 
remember that there are currents and stream lines in the air, 
and that these currents may have rather sharply defined 
limits. A slow moving current of air on a still night in an 
orchard that appears to be nearly level may result in an ab- 
sence of frost along its path, while close by, where the air is 
stagnant, frost will be formed. 

A third particular point resulting from this visit to the 
ranches was the confirmation of the belief that the damage 
from frost could be greatly lessened if some means were pro- 
vided whereby the chilled fruit could be protected from the 
sudden warming at sunrise. Some rough temperature obser- 
vations made in ranches at about the time of sunrise on frosty 
mornings showed a rise of as much as ten degrees in the air 
temperature within thirty minutes. It was also noted in 
several ranches that the areas of greatest loss by frost were 
those where the sun’s heat came suddenly upon the trees. It 
is believed that much fruit can be saved even when chilled or 
frozen if some screen is interposed between the fruit and the 
sun, so that the warming may be gradual. It is even admis- 
sible to thoroughly wet the fruit with cold water, and there 
are numerous instances of fruit escaping serious injury even 
when it has been covered with a thin coating of ice. It is 
of the utmost importance that the thaw for an hour or two 
following sunrise be gradual. 

The following methods of protecting fruit from frost are 
taken from Bulletin No. 29: 


METHODS OF PROTECTING. 


Every fruit grower should put himself in communication with the 
nearest center of distribution of weather forecasts. If possible he 
should be in daily communication with some Weather Bureau office. 
Whenever frost warnings are issued for his locality he should care- 
fully determine the temperature and dew-point, as elsewhere de- 
scribed, frequently during the late afternoon and night. A good outfit 
consists of a metallic thermometer so arranged as to automatically 
close an electric circuit and ring an alarm whenever the temperature 
of the air reaches 52°. In addition to a reliable sling psychrometer 
there should be some smal! device for testing the motion of the gentle 
air currents inthe orchard. Too much attention cannot be given to 
this question of air motion. Many smudging devices have failed to be 
pee et because of a slow movement of the smoke away from the 
orchard. 


PROTECTIVE METHODS BASED ON MIXING THE AIR, 


It is well known that lowlands are visited with frost while hillsides 
and hilltops escape. Every fruit grower should study the topography 
of his land and plant accordingly. Wind-breaks are, as a rule, consid- 
ered detrimental. No hard and fast rule, however, can be laid down. 
On a well-known lemon and orange ranch at Santa Paula, the propert 
of Mr. N. W. Blanchard, there are several large wind-breaks whic 
have proven themselves to be of the greatest benefit in protecting fruit 
from frost. 
tance of 50 feet were directly protected by these wind-breaks. By 
planting a wind-break in the proper place, defects in the topography 
may be overcome and air currents established where otherwise pools 
of quiet air would have formed. A wind-break dense enough and so 


situated as to interfere with any natural circulation and facilitating the | known as the warm water method, tried at Riverside this year. 
formation of still areas or pools would, of course, prove injurious. 


PROTECTIVE METHODS BASED ON WARMING THE AIR. 


A large number of small fires, advantageously placed, will raise the 
temperature of the air several degrees. The Riverside Horticultural 
Club, testing the various methods which were in use in California, 
came to the conclusion that wire baskets suspended a few feet above 
the ground, and holding several pounds of coal or charcoal, made an 
efficient protector. This method was described by Mr. Edward Copely, 
of Riverside, Cal., in several articles published in the Riverside Press 
of April, 1896. The cost of the wire basket is about ten cents, and if 
forty baskets be used to the acre, the cost of fuel will hardly exceed 
$2.50. To this must be added the cost of labor during the night and 
succeeding day in refilling the baskets. In the accompanying figs , 3, 
4, and 5, Plates II and III, the baskets are shown in position. This 
method meets with most favor in southern California. The tempera- 
ture can be raised certainly 3° or 4° with from twenty to forty of these 
baskets to the acre. It has been suggested that a number of small oil 
lamps be used with success for this purpose. Oil pots have been used 
and make a hotter fire, but the deposit of lamp black upon the fruit is 
objectionable. Some cheap modification of the ordinary plumber’s 
furnace might possibly be devised which, by means of a moderate 
blast, woul produce a high temperature. 


PROTECTIVE METHODS BASED ON CLOUD OR FOG BUILDING, 


Damp straw, old wood, prunings, manure, etc., when burned briskly 
furnish an effective smoke, and if the material while burning, is 
doused with water, the result is a dense steamy smoke, which, while 
trying to human lungs, serves as a screen to prevent loss of heat by 
radiation, and as a barrier between the chilled fruit and a sudden 
application of heat at the time of sunrise. Wet smudging has been 
tried in many ways with varying results. There are many reports of 
failure, and on the other hand, some definite results, showing the 
good accomplished by this method. Here, as in all other methods of 
protection, much will depend upon a careful study of the local con- 
ditions. Many a farmer smudges so that some neighbor gets the 
benefit of his work, while his own fruit remains unprotected. All 
motion of the air should be noted carefully, and this is sometimes dif- 
ficult where the smoke is very dense. In some orchards sacks of old 
straw, soaked with oil, are so distributed as to be available for quick 
lighting. Portable smudges have also been devised. Fig. 6, Plate III, 
illustrates a portable device by Mr. Priestly Hall. 

Mr. Hall has made an efficient form of sled operating on the wet 
smudge principle. Upon a sheet iron sled he has rr a small fire 
box, consisting of a grate 4 or 5 inches above the bed of the sled, over 
which pass iron rods bent in the form of an arch, leaving a space for 
the fire about 14 inches in diameter. This fire box is inclosed ina 
large corrugated iron box, which has the bed of the sled (about 3 or 4 
feet in size) for a bottom, and sides 30 inches high. A door is made in 
front of the corrugated box to admit fuel tothe fire. The box is filled 
with wet straw or manure, and a fire is maintained in the fire box 
when the machine is in operation. The cost is about $12; one will do 
for ten acres. 


PROTECTIVE METHODS BASED ON IRRIGATION. 


Of all methods proposed for the protection of fruit, excepting wire 


It would alinost seem as if the citrus trees within a dis- | 


baskets, irrigation has the largest amount of evidence in its favor. It 
| has been tried in many different places with different crops and has 
| generally given satisfaction. Where water is not very plentiful, and 
this is the case strangely enough in some fruit sections, the method 
may not always be practicable, but with this exception there are many 
decided advantages in the generous use of water. Injury from frost 
| depends almost us much upon the condition of the tree as upon the 
| the severity of the weather. Critical periods in the life of the tree 
can be controlled to some degree by the use of water. 

Some fruit growers hold that heat is the one thing that is desired at 
‘times of frost, and that the best method is that which produces heat 
by the simplest and least expensive process. Water, owing to its high 
specific heat, forms an excellent agency for the temporary storage of 
heatenergy. We have seen that in the wet smudge an attempt is 
made to utilize the latent heat of vaporization, and theoretically this 
has always seemed the mostadvantageous method. A modification of 
'the wet smudge is steam piped through an orchard. This experiment 
'was made by the Wright Brothers at Riverside, Cal., with a 35-horse- 
| power boiler and a main pipe 2 inches in diameter, from which, at 
right angles every 40 feet, pipes three-quarters of an inch in diameter 
were extended. It is claimed that the temperature was raised 3° 
whenever the steam was turned on. It is also said that the coal con- 
sumed would not be more than the amount used by the basket method. 
The estimated expense per acre would be about $75. 

The latest device for the protection of citrus fruit against frost com- 


bines the good effects of irrigation with heating. This is a method 
An 


| 


| account of the experiment follows: 


|_| | 
| 
— | 
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EXPERIMENT OF MR. ERNEST A. MEACHAM, RIVERSIDE, CAL. 


‘On the morning of February 9, 1900, at the Meacham Ranch, a test 
was made of the Meacham warm water method of protecting citrus 
fruits against frost. The experiment began at 3:45 a. m. and was con- 
ducted in the presence of a number of gentlemen belonging to the 
Riverside Horticultural Club, nearly all of whom were orange growers. 

“At 6:30 a. m. the temperature of the ground 100 feet or more away 
from the boiler was 32°. The temperatures given herewith are those 
obtained by Mr. McAdie of the Weather Bureau with sling psychro- 
meter No. 70; the number of the dry thermometer was 4487 and of the 
wet 4486. The plant consists of a 12-horsepower tubular horizontal 
boiler, laid in a brick furnace and arranged to deliver water with or 
without pressure. Cold water enters the bottom of the boiler and is 
delivered from the top orifice directly into the flume. The fuel used 
was crude petroleum, of which about 50 gallons were used in three and 
one-half hours. At the rate of 14 gallons an hour and an estimated cost 
of a little over 4 cents per gallon, the actual expense of fuel for the ex- 
periment was about 60 cents per hour. The oil is burned with a steam 
jet under pressure. A secondary 6-horsepower boiler, carrying 70 
pounds of steam, was used. The oil is thus entirely consumed and 
makes but littlesmoke. The whole arrangement is such that not more 
than two men would be required to attend to all the details. 

‘“‘ Fifty minutes from the time of beginning, the water which had an 
initial temperature of 55.4° was raised 30°. Two sets of temperature 
records were made, one by Mr. Priestley Hall and the other by Mr. 
MeAdie. In Mr. Hall’s test 8 inches of water was run in 50 furrows, 
which barely ran the water past the ends of the furrows. Inthe second 
case 8 miners’ inches of water was delivered into 25 furrows, thus car- 
rying the heat farther down the furrows than in the first experiment. 
According to the present laws of California, a miners’ inch is ,', cubic foot 
per second ; the “‘second-foot”’ is the quantity represented by a stream 
1 foot wide and 1 foot deep, flowing at the average rate of 1 foot per 
second. A cubic foot of water, maximum density, weighs 62.4 pounds; 
a gallon contains 10 pounds of distilled water at 62°. The data obtained 
by Mr. Hall were as follows: 5:30 a. m., normal temperature, 34° ; 
normal temperature of water, 60°; temperature of heated water, 92°; 
at the flume, 92°; 20 rods from the flume, 58°; 40 rods, 52°; temperature 
of unheated water 40 rods from the flume, 41.5°; vapor condensed on 
trees early in the morning and more condensed on the trees in the 
heated plat. 

“Mr. MecAdie’s records are as follows: Time, 6:30 a. m., air tempera- 
ture varying from 34° to 36°; temperature on the ground, 32°; frost was 
observed on grass blades; initial temperature of water, 55.4; heated 


water delivered to flume at 85.2; in a straight line down a furrow 200 
feet from the boiler in the direction of the wind (motion of the air was 
very gentle) there was a fall in temperature of 14.2°; water vapor was 
observed rising to a height of about 4 feet; 200 feet from flume, as 
stated. the temperature of the water was 71°; the temperature of the 
surface soil 4 inches right and left of the water was 43°; temperature 
of the soil 16 inches from the water or in the middle of the ridge, 42.2°. 
It is presumed that the temperature of the ground, had no water been 
flowing, would have been 33°, and it would seem as if the soil itself 
was warmer by nearly 10°. At the end of a furrow, 600 feet, the tem- 
perature of the water was 54°, or there had been a fall of 31° in 40 rods; 
the temperature of the ground 4 inches from the water, 38°; 16 inches 
from the water, 36°; temperature of unheated water 50 rods from the 
flume, 40°. 

‘The approximate value of the plant was $200, and it is estimated 
that for a plant all equipped sufficient for a 10-acre grove $600 would 
cover all expenses. See fig. 7, Plate IV.” 


SPRAYING, 


After frost, or rather just before a frost has ended, a spraying device 
can be used to advantage. Its chief function is to prevent a too rapid 
warming of the chilled fruit. It is said by horticulturists that even 
the light coating of ice formed in this way does not seriousiy damage 
the fruit. It is very likely that the latent heat of solidification set free 
by the change from water to ice may play a helpful part; but the chief 
effect isto prevent a too rapid thawing. In other words, both heat and 
water should be supplied to the chilled plant slowly, and according to 
the plant’s ability to make good use of the same. At the A. J. Everest 
Ranch at Riverside, Cal., a portion of the grove is protected by sprink- 
lers at the top of fifty-foot masts. 


PROTECTIVE METHODS BASED UPON SCREENING OR COVERING, 


All screening or covering devices are in effect modified hothouses, 
and there is no question but that a thorough protection can be accom- 
plished. The expense is the one objection. Screens are made of light 
materials, namely, canvas, muslin, or light wood work, and have been 
used with considerable success. At the A. J. Everest Ranch an elabo- 
rate structure of lath screens is in use, illustrations of which are given 
herewith (see figs. 8 and 9, Plates 1V and V). There is no question as 
to the value of the protection, but the expense is considerable, averag- 
ing perhaps $400 to the acre. This lath covering may be considered as 
forming a well ventilated hothouse. 


NOTES BY THE EDITOR. 


MR. HOWARD SHRIVER. 


Mr. Howard Shriver, the well-known meteorological ob- 
server, was born at Sandy Mount, near Baltimore, Md., No- 
vember 8, 1824, and died February 5, 1901, in Cumberland, 
Md., where he had spent most of his life, and of which city 
his father, Thomas Shriver, was formerly mayor. His inter- 
est in weather observations began at an early period. He 
began observations while living in Virginia in 1866, and the 
Editor well remembers his visit to the Central Office in Wash- 
ington in 1873. He had a genuine love for the study of 
natural science and took the greatest pleasure in communi- 
cating his results to others. He was particularly interested 
in the study of the climate and flora of the neighborhood of 
Cumberland. His elder brother, Edwin Thomas Shriver, had 
begun a meteorological record in January, 1859, and the com- 
bined record of the two brothers, therefore, extends forty-two 
years, or to January, 1901. A summary of the principal 
results of these observations is published in the report on the 
geology of Allegheny County recently issued by the Maryland 
Geological Survey. Mr. Shriver’s instrumental equipment 
was unusually complete for a voluntary observer. He was 
one of the best known citizens of Cumberland, a favorite with 
the children and the school officials, and a great gathering 
attended the commemorative public exercises held on Feb- 
ruary 24 in the Academy of Music. A fuller account of Mr. 


Shriver’s work is given in Dr. Fassig’s notice, published in 
the February report of the Maryland and Delaware Climate 
and Crop Section. 


DR. EARL FLINT. 


Dr. Earl Flint, M. D., for many years voluntary observer 
of the Weather Bureau at Rivas, Nicaragua, died January 21, 
1901. He will be remembered by students of Central Ameri- 
can climatology as the one meteorological reporter in all that 
great region, stretching from Mexico on the north to the 
Isthmus of Panama on the south, who made a continuous 
record of the weather for upward of twenty years. Dr. Flint’s 
meteorological work began in 1881 and continued without 
interruption until his last illness. 

Dr. Flint was a student of archeology and ethnology as 
well as of meteorology. Before locating in Rivas he had 
traveled extensively, not only in Mexico and Central America, 
but throughout the more northern countries of South America. 
During his travels he found opportunity to make a number of 
interesting and important archeological collections, some of 
which were later in his life deposited in the National Museum 
in Washington, D.C. He was always a student of material 
things, an intelligent observer, a zealous collector, and an 
honored citizen of his adopted country.—A. J. Henry. 


HERBERTSON'S DISTRIBUTION OF RAINFALL OVER 
THE LAND. 


In the important and elegant Atlas of Meteorology edited 
by -Buchan and Bartholomew and recently published by 
Archibald, Constable & Company, of London, there are re- 
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produced, among other charts, the rainfall of the world in 
four seasons by Dr. A. Supan, and also twelve monthly charts 
by Dr. A. J. Herbertson. Both of these sets of charts are, 
however, on the Mercator projection and on too small a scale 
to be easily consulted. Subsequently, Dr. Herbertson has been 
able to slightly amend his original charts, which seem to 
have belonged to his dissertation for the attainment of the 
degree of Ph. D., at the University of Freiburg in Breisgau, 
in 1898. This dissertation is entitled The Monthly Rainfall 
over the LandsSurface of the Globe, and has been printed in 
English. A new edition of this dissertation to accompany a 
new set of charts, twelve monthly and one annual, on a much 
larger scale, is entitled The Distribution of Rainfall over 
the Land, London, 1901, and is published, apparently, as a 
separate pamphlet, by the Royal Geographical Society. In 
the text Dr. Herbertson gives numerical data when it is not 
easily accessible elsewhere, but does not reprint that given in 
his lists of data and bibliography or in Dr. Supan’s Distribu- 
tion of Precipitation, published in 1898 as one of the Ergiin- 
zungshefte of Petermann’s Mittheilungen. The text of the 
two pamphlets differs principally in that the second pamphlet 
contains, on pages 53-56, certain remarks on the annual and 
seasonal distribution that do not occur in the original dis- 
sertation. 

In general this memoir gives thirteen maps of the globe 
on Lambert’s equal area azimuthal projection for each mouth 
and for the year the distribution of rainfall over all the land 
surfaces where observations have been made. Nothing is 
said about rainfall on the ocean except to refer to the new 
edition of the memoir by Mr. W. G. Black, published by the 
Geographical Society of Manchester, Edinburgh, 1899. 

In his general remarks Dr. Herbertson says: 


There are seven well-marked bands of high and low rainfall girdling 
the earth, viz: (1) The subequatorial wet belt; (2), (3) the subtropical 
dry belts; (4), (5) the temperate wet belts; (6), (7) the polar dry belts. 
These hyetal belts move north and south during the year with the sun. 
In equatorial regions there are two wet and two dry seasons every year; 
most rain falis when the sun is highest, at noon, except on the west coasts 
of temperate lands. Rain can fall steadily and in considerable quanti- 
ties only when there is.a steady cooling of the atmosphere, as when 
(1) the air steadily moves from warmer to cooler regions, or (2) when 
it has an ascending convectional movement, as in equatorial regions 
when the sun is overhead at noon, or (3) when the convectional move- 
ment is in connection with the complicated atmospheric disturbances 
called cyclones, or (4) when a range of mountains deflects the surface 
winds into higher regions. The ascending convectional movements, 
2,3, and 4, are the most important sources of rains, and occur when the 
sun is highest inthe heavens. In general, the maximum rainfall occurs 
when the sun is nearest the zenith at noon, viz, (1) in summer, for 
places beyond the Tropics; (2) about the time of the equinoxes, for 
places at the equator; and (3) at intermediate times, at other inter- 
tropical stations. The winter cyclones of the temperate belt can not 
penetrate far into the interior of the continents, where a great high- 

ressure system exists; hence the rains may be heavy on the coasts, 

ut do not spread far inland. On the other hand, in the summer the 
low-pressure areas over the continents are the goal of steady winds, 
slowly inflowing from all sides. The summer rains are in part the out- 
come of the greater ane of the atmosphere for vapor, since this 
capacity increases more rapidly than the temperature, so that the same 
amount of cooling yields a greater rainfall from air that is saturated at 
high temperatures than at low temperatures. Much summer rain has 
its origin in local evaporation. The water must be replaced if the rain- 
fall is to continue. It can only come from the oceans. Hence a slow 
current of vapor must steadily flow into the region of summer rains. 
The normal trade winds are usually dry and are passing from regions 
of low temperature to those of high temperature. The trades do not 
cause any rain as long as they are not forced upward. Thus the flat 
llanos of South America are dry while the northeast trades rule over 
them, and in winter these trade winds affect only a narrow strip of 
mountainous coast land; but in summer, when the trade winds are 
sucked in toward a well-developed low pressure, they become the 
source of the heavy convectional rains, as in the case of the Asiatic 
monsoon rain. The influence of ocean currents on rainfall is indirect, 
through the temperature of the air. The most interesting example of 
this is the low rainfall on the tropical west coasts of the continent. 

The effects of mountain barriers are seen in the Monthly Rainfall 
Maps. The line of maximum elevation is not necessarily the line of 
heaviest rain; the latter may lie on the leeward slope of the mountains 


or at some distance from the edge of a plateau. The air may continue 
to rise for some distance as it moves beyond the ridge, and the maxi- 
mum precipitation may occur even beyond this line, and not on the 
windward slope. 


Herbertson’s monthly and annual charts supply a long felt 
waut and will be made the foundation of many studies. They 
came in very opportunely in connection with the Editor’s 
recent exposition of the physical basis of long-range seasonal 
forecasts of rainfall. 


THE STORMS OF THE HAWAIIAN ISLANDS. 


Under date of March 8, Mr. Curtis J. Lyons writes that an 
examination of the United States daily weather maps shows 
that— 

The connection between our November storms and the lows that ap- 
peared on the Oregon and Washington coast is, I think, very apparent. 

The storm that prevailed here from February 5 to 14 very evidently 
came up from south-southwest, as we had a southeast to south-south- 
east gale for two or three days, previous to the southwest winds—this 
is unusual. The barometer fell to 29.48, the lowest for twenty years. 


THE RAINFALL AND EVAPORATION OF GREAT SALT 
LAKE. 


On a previous page we publish a paper by Mr. Simon F. 
Mackie dealing with the changes of level and the total rain- 
fall. This question is one that has been discussed in previous 
numbers of the MontH_ty WEATHER Review, but will always 
interest meteorologists and geologists. Any solution of the 
question of rainfall, evaporation, inflow, and outflow that 
applies to Great Salt Lake, will doubtless also apply to many 
other lakes throughout the world. In general it must be re- 
membered that the rainfall records for one or two stations in 
the neighborhood of the lake, or within its watershed, may not 
be perfectly representative of the whole watershed. The fol- 
lowing table is furnished to the Editor by Prof. A. J. Henry 
as containing all the data in the archives of the Weather 
Bureau from stations in the watershed of the Great Salt Lake 

Rainfall in inches in Salt Lake watershed. 


Year. Gap date Ogden. Coalville. Provo. Logan. 


y. 


Inches. Inches. 


* Somewhat doubtful. 


By plotting the stations it will be seen, as Professor Henry 
states: 


That the rainfall record at Salt Lake City may be taken to represent 
the average rainfall over a belt of country 20 to 30 miles wide, but not 
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wider, on the eastern shore of the lake. As one goes eastward the rain- 
fall appears to diminish slightly. We have no record of the rainfall 
on the higher mountain ranges directly east of Salt Lake City. 

To this we must add that the precipitation on these moun- 
tains is undoubtedly larger than in the lowlands. Moreover, 
there seems to be no record whatever of the amount of rain 
over the western portion of the lake and its watershed. For 
accurate and satisfactory study one ought to have river 
gagings sufficient to determine within 5 per cent the monthly 
and annual inflow into the lake on all sides instead of the 
few rainfall measurements that at present so imperfectly 
represent the rivers and the seepage. 

With regard to the evaporation we can do no better than 
to state that inasmuch as it depends upon the temperature of 
the lake surface, on the sunshine and cloudiness, on the dry- 
ness of the air, and especially on the total wind movement, 
which latter depends upon both velocity and duration, it must 
be evident that it is impossible to make an accurate calcula- 
tion of its total amount unless we have continuous records 
that are not now available. The best we can do is to make a 
general application of the investigations by Prof. Thomas 
Russell. See his Depth of Evaporation in the United States, 
MontTHLy WEATHER Review, September, 1888, pages 235-239. 
In this memoir he shows that for Salt Lake City during the 
year July, 1887 to June, 1888, the depth of evaporation, in 
inches, from a surface of fresh water kept in a thermometer 
shelter at the Signal Service station would have been: 


Inches. Inches. 
2.7 September ............ 9. 6 | 
8.9 
9.2 Total annual......... 


What the evaporation from a surface of salt water ‘iii 
have been we do not know. 

In the Annual Report of the Chief Signal Officer for 1889, 
pages 159-172, Professor Russell gives an elaborate study of 
the rainfall and outflow in the Mississippi Valley showing 
that in general when the rainfall is heavy a much greater 
part of it reaches the river than when it is light; the ratio 
varies from $ to 75. 

It is hardly likely that the sum total of the influences of sun- 
shine and cloudiness, dryness, and wind as affecting evapora- 
tion can be combined with the effect of rainfall and run off 
so as to be expressed by any simple function of the rainfall. 
But evidently we need more rainfall stations and a more com- 
plete record of the seepage through the soil and of the flow 
of streams into Salt Lake. 


HARVARD'S METEOROLOGICAL STATIONS. 


In a recent number of the MonrHity WEATHER REVIEW we 
have described the important series of meteorological stations 
maintained during several years past in South America by the 
astronomical observatory of Harvard College, and extending 
from the Pacific Ocean to the Desert of Atacama and beyond. 
We regret to learn that this important work is now discon- 
tinued. However, undoubtedly, extensive additions to our 
knowledge will appear when the results are reduced and pub- 
lished. The following quotation is taken from the fifty-fifth 
annual report of Prof. E. C. Pickering, director of the ob- 
servatory: 

Meteorological observing stations have been maintained during the 
year at Mollendo, altitude 100 feet; La Joya, 4,150; Arequipa, 8.060; 
Alto de los Hiesos, 13,300; Mont Blanc, 15,600; El Misti, 19,200; Vino- 
eaya, 14,600, and Puno, 12,500. Great difficulty has been found in carry- 
ing on the observations at the lofty mountain stations. Whenever pos- 


sible all the stations have been visited once a month by a member of 


the staff of the “deuniie station, and the self-recording and other in- 
struments compared with various standard instruments, including a 
mercurial barometer and a psychrometer. Instruments designed and 
constructed by Sefior Muniz, for recording automatically the velocity 
and direction of the wind, have been placed at all the stations, except 
those already provided with anemometers. The meteorograph which 
failed to give satisfactory results at the summit of El Misti has been 
ope at the Mont Blanc station, and has given records for about one- 
ialfof thetime. The observations at these different stations have now 
been continued in many cases for eight or tenyears. At such stations, 
where from the necessities of the case, the observers are generally men 
of limited education and experience, observations of the greatest accu- 
racy can not be expected, except by maintaining trained observers at 
greatly increased expense. It is believed that the personal observa- 
tions which’ have been secured, and the results of the records of the 
self-registering instruments, will furnish valuable information to me- 
teorologists concerning a region about which little was previously known. 
Taking into consideration the striking uniformity of conditions which 
prevail in different years in this region, it is probable that additional 
observations would not greatly increase our knowledge. It has been 
decided, therefore, to suspend, at the end of the year 1900, the meteoro- 
logical observations of all the stations except those at Arequipa. 


REFLECTION BY CLOUDS OF LIGHT FROM A DISTANT 
FIRE. 


Mr. T. 8. Outram, Section Director at Minneapolis, Minn., 
reports that on the evening of March 14, between 9 and 10 
p. m.: 


A vertical shaft of light of a dull red color, situated about 15° from 
the zenith was observed bearing about 60° east of north. At that time 
| there was a very brilliant conflagration at the distance of a mile or more 
|inthatdirection. When first seen the sky for some distance around the 
shaft of light was partly overcast with fine cirro-cumulus clouds, and 
above these thin cirro-stratus clouds. The phenomenon was on the 
3) higher clouds and was distinctly seen through the ruddy reflection on 
Later the cirro-cumuli passed off entirely, 
leaving the peer ‘whic h were so thin that a few stars could be 
seen near the zenith. By 9:30 p. m. the sky was apparently clear, but 
at that time the shaft of light was so faint that it could hardly be seen. 
The greatest length of the shaft was equal to the distance between the 
two outer stars of the bowl of the Great Dipper. During the whole 
time the wind was north, blowing from 20 to 25 miles per hour. 


The above description shows that we have here to do with 
the reflection of a distant light from the horizontal flat under 
surfaces of the crystals of snow that usually form cirrus 
clouds. When the sun is in a proper position near the horizon 
its rays are similarly reflected and give rise to vertical beams 
of light that usually form an integral part of solar halos. 
Of course, these crystals could not maintain their surfaces 
horizontal unless the air were very quiet, allowing them to 
settle downward very slowly. 


HISTORY OF METEOROLOGY IN BELGIUM. 


For sixty-seven years the Royal Observatory of Belgium has 
regularly published its Annuaire de l’Observatoire Royale, 
devoted to astronomy and meteorology, but, beginning with 
the year 1901, it will publish two separate works, viz, the 
Annuaire Astronomique and the Annuaire Météorologique. 
These small 16mo volumes will correspond to the quartos, 
viz, the Annales Astronomiques and the Annales Météoro- 
logiques, which began to be published separately in 1881. 
Magnetic phenomena will be published in connection with 
the Annuaire Astronomique, since the astronomical director, 
Dr. L. Niesten, has especially interested himself in this sub- 
ject and is preparing to continue and publish the magnetic 
survey carried out by Houzeau and Estourgies in 1878-1882. 
A monthly magnetic bulletin in 16mo will be published, giv- 
ing a résumé of the results of the self-registering instruments 
at the observatory, which is located at Uccle, near Brussels. 

The Annuaire Météorologique for 1901 contains, among 
other interesting articles, a review of the history of meteor- 
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ology in Belgium by J. Vincent, meteorologist at the observa- 
tory, which contains exhaustive references to the literature of 
the subject, beginning in fact with Charlemagne, who pro- 


mulgated and established the use of twelve compass points | 


instead of the sixteen now used in the notation of the winds, 
viz, east, east by south, south by east, south, south by west, 
west by south, west, west by north, north by west, north, 
north by east, east by north, all which were sometimes known 
as the twelve apostles. 

The most ancient name that can actually be cited in me- 


teorological matters is Thomas of Cantimpré, who was born | 
in Brabant in the early part of the thirteenth century and | 


was the author of the work Die Naturis Rerum, which was 
finished about 1250 and often attributed to Albert the Great. 
The history of modern scientific meteorology in Belgium be- 
gins with Simon Stévin, born at Brussels in 1548 and died 


in Holland in 1620. His ideas as to gravity, hydrostatics, | 


the fall of heavy bodies, the weight of the air seem to have 
been quite correct. He first gave two methods for determin- 
ing the elevations of the clouds. In one method, assuming 
that the cloud is isolated in the sky and almost stationary, 
he measures the angular altitude of the cloud and takes a 
corresponding measure of the location of its shadow on the 
ground. In the second method he makes two measures of 
the angular altitude, from the extremities of a base line, 
the cloud being near the zenith. His ideas on geology and 
other branches of science were generally clear and correct. 
In Girard’s translation of the works of Stévin he interpolates 
ideas of his own, such as the vesicular theory of cloud parti- 
cles which was not at all known to Stévin. To another 
Belgian meteorologist, F. d’ Aiguillon, born at Brussels in 
1556, we owe the methods of projection known as ortho- 
graphic, stereographic, and scenographic, as well as investiga- 
tions into the optical phenomena of the atmosphere. Of 
later authors Fromondus (or Libert Froidmont), Fienus (or 
Feyenes), Vendelinus (or Wendelin), F. Linus (or F. Hall), 
Sluse (or R. F. Walter), L. Gobart, F. Verbiest, J. A. Brown, 
(born in 1702, died in 1768) are especially mentioned. 

A chapter is devoted to the earthquakes observed in 

Belgium, of which the earliest occurred in the year 330, and 
the next in 502, but of course only prominent, destructive 
quakes are mentioned in the early records. At the present 
time every tremor is recorded by self-registering apparatus 
and the periodicities, both diurnal and annual, seem to be 
yresent. 
After a section devoted to fundamental meteorological data 
and tables of reduction, the Annuaire gives an elaborate ac- 
count of two ancient meteorological journals, one relating 
to the period 1778-1810, the other to the period 1807-1850. 
This is followed by an article on the climate of Ardenne, 
written at the request of the Belgian Department of Agricul- 
ture. These and several essays together make the Annuaire 
for 1901 an interesting contribution to meteorology. 


— — 
OFFICIAL STANDARD TIME. 


In the Astronomical Annual for 1901 of the Royal Observa- 
tory of Belgium, the director, Dr. L. Niesten, says that— 

In the astronomical annals we shal! continue to make use of local 
meantime until that very desirable epoch when astronomers shall agree 
to substitute civil time for it. 

Civil time begins at midnight, and should be counted on- 
ward for twenty-four hours; astronomical time begins at 
noon, and is counted onward for twenty-four hours. 

Official time in Belgium is the civil time for the meridian 
of Greenwich. This is the legal time used by government 


officials, railroads, and post offices, and may be called public 
or popular time. 


The legal time in other countries is stated 


by Dr. Niesten, on page 159 of this Annuaire, to be as follows: 


Western European time, or the civil time of the Greenwich meridian, 
is legal in England, Belgium, Holland, and Luxemburg. In Belgium 
the 24-hour notation has been used since May, 1897, in the post office, 
telegraph, and telephone departments, as also by the railroads and the 
navy. 

Central European, or one hour east of Greenwich, is legal in Germany, 
Austria-Hungary, Bosnia, and Herzegovina, the Congo Free State, Den- 
mark, Italy, Servia, Sweden, Norway, and Switzerland. In Italy the 
hours are counted from midnight on to twenty-four. 

The meridian of one hour thirty minutes east of Greenwich is adopted 
by the railroads and telegraphs in Cape Colony. 

Eastern Muropean time, or the meridian of two hours east of Green- 
wich, is adopted by Bulgaria, Roumania, and Natal, and by the rail- 
roads of Turkey in Europe. The meridian of eight hours east of 
Greenwich is adopted by West Australia. 

The meridian of nine hours west of Greenwich is adopted by Central 
Australia and by Japan. 

The meridian of ten hours east has been adopted by Victoria, Queens- 
land, and Tasmania. 

The meridian of eleven and a half hours has been adopted by New 
Zealand. 

As is well known, Canada and the United States and Mexico have 
adopted as standard hours the fifth, sixth, seventh, and eighth west of 
Greenwich. In Canadathe notation from zero to twenty-four continu- 
ously has also been authorized. 

The 24-hour notation has also been introduced into the railroads of 
British India, where the fifth and sixth hours east of Greenwich are 
commonly used as standard meridians. 

The eighth hour east of Greenwich would be appropriate to the 


| Philippines, but we do not know that the American authorities have 


issued any regulations bearing on this point. 

The Hawaiian Islands adopt the meridian of ten and a half hours 
west of Greenwich. 

The nations that have not adopted the Greenwich system are as 
follows: 

In Spain the legal hour is that of the meridian of Madrid, or 14m 45s 
west of Greenwich ; in Spain the 24-hour enumeration has lately been 


adopted. 
Portugal adopts the time of the meridian of Lisbon, or 36m 39s west 


of Greenwich. 

Russia adopts the meridian of St. Petersburg uniformly for its whole 
domain, or 2h. Im. 13s. east of Greenwich. 

The above data may differ slightly from that published 
elsewhere. In fact, it is difficult to gather correct statistics 
for all parts of the world, and the Editor will be pleased to 
publish any corrections or additions to this list. 

It is important to bear these standards in mind when one 
wishes to compare the exact time of occurrence of any event 
that is observed in two different countries. We recal! vividly 
a remarkable discrepancy in the hourly temperature records 
kept in a certain hospital where the morning readings were 
made by a subordinate who happened to be a Frenchman, and 
the afternoon readings by one who happened to be a German. 
The thermometer was unfortunately graduated in the Centi- 
grade system on one side and the Réaumur system on the 
other. Asa matter of course, the morning records were kept 
in the former and the afternoon records by the latter system. 
Nothing was said about this in the published records, and it 
took the Editor a long time to ferret out the cause of the dis- 
crepancies. Doubtless, analogous discrepancies are introduced 
every day by the differences between sun time, local mean 
time, and legal standard time. In proportion as we progress 
toward one absolutely uniform standard of time, such as 
Greenwich, we shall eradicate discrepancies and increase the 
accuracy of all work in terrestrial physics. 


THE WORK OF THE METEOROLOGICAL INSTITUTE OF 
PRUSSIA. 


The Meteorological Institute of the Kingdom of Prussia, 
(K. Preussische Meteorologische Institut), directed by Dr. von 
Bezold, includes: (1) The Central Institut of Berlin, divided 
into four sections: (a) Climatology and miscellaneous; (>) 
atmospheric precipitation and library; (c) storms, accidental 
atmospheric phenomena and instruments; (d) aeronautics; 
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(2) Observatory of Potsdam of which Dr. Sprung is director, 
including two sections; (a) meteorology and terrestrial mag- 
netism; (3) 202 stations, of which 148 are in Prussia (123 
first and second order, 71 third, and 8 fourth order). 

In the course of the year 1899 the number of rainfall sta- 
tions was increased by 70. January 1, 1900, it was raised to 
2,315, including the 202 meteorological stations just men- 
tioned. The study of atmospheric precipitation is of great 
practical importance ; it interests agriculture as well as indus- 
try; now that the rivers have again become very important 
mediums of transportation and that they are the sources of 
energy, it is of the utmost importance to be acquainted with 
their regimen and their sources of supply. 

In this same train of thought the Meteorological Institute 
of Prussia carried on in December, 1899, observations of the 
depth of snow on the ground and its equivalent in water, 
and established a service of forecasts bearing on this subject. 
Thus, December 19, it was able to send to the hydrographic 
services of the five great rivers of Germany dispatches indi- 
cating the depth of the snow in the five basins, observed the 
day before at 7 a.m. The geographers and the meteorologists 
can refer for details to the weekly reports as to the depth of 
snow on ground in north Germany. 

The annual report of the Royal Meteorological Institute of 
Prussia contains the list of the publications issued either by 
this scientific establishment or by its colaborers. 


TEMPERATURE OF DEEP LAKES. 


In the Monraty WeatHer Review for 1898, page 167, we 
have mentioned the thermophone devised by H. C. Warren 
and G. C. Whipple, and first described by them in the Tech- 
nology Quarterly, 1895, Vol. VIII, pages 25-152. A previous 
elaborate paper by Prof. W. R. Nichols was read in 1880 be- 
fore the Boston Society of Natural History. Observations 
relating to Clear Lake, N. B., were made by Prof. W. F. 
Ganong of Smith College, Northampton, Mass., but those 
made by the inventors and Mr. Desmond Fitzgerald in Lake 
Cochituate were more elaborate and established the great 
value of this apparatus. Previous to that time the deep sea 
thermometers of Negretti and Zambra or Casella were the 
best available. H. B. de Saussure used in Switzerland an 
ordinary thermometer so protected that it could be hauled 
up a thousand feet without changing its temperature 1° cen- 
tigrade. A series of observations by the older methods had 
been carried on for five years by Mr. Fitzgerald before the 
thermophone became available; the results of both series 
mutually confirm each other. A similar series was observed 
at Lake Winnepesaukee and several other lakes or reservoirs 
and the general results of both American and European ob- 
servations are given in the paper by Fitzgerald published in 
the Transactions of the American Society of Civil Engineers, 
Vol. XXXIV, pages 67-114. 

In general, Mr. Fitzgerald showed that there is an annual 
inversion of the vertical circulation in a fresh water pond, 
by reason of which when in winter time the lowest portions 
begin to cool below 39° Fahrenheit or 4° centigrade they rise 
because of their diminishing specific gravity and bring up 
the products of decaying vegetation. 

In a shallow lake, such as the reservoir, this circulation 
produces an appreciable discoloration and contamination of 
the upper water at certain seasons; it is therefore a matter to 
be considered in connection with the supply of fresh drinking 
water for acity. On the other hand, the study of tempera- 
tures in very large natural lakes is a matter of scientific 
inquiry leading to important results in connection with the 
temperature of the air and the occurrence of fog, cloud, and 
rain, the melting of ice floes, to say nothing of the distribu- 


tion of fish and marine plants; it may also have a bearing 
on other questions not yet fully appreciated. The most 
recent contribution to the subject is a study of the tempera- 
tures of Lake Ladoga, which is the largest and one of the 
deepest bodies of fresh water in Europe. The Editor would, 
however, suggest that possibly the lower portions of Lake 
Ladoga are salt water, just as in case of some lakes near Bos- 
ton which apparently owe their origin to a glacial process 
similar to that which gave rise to Lake Ladoga. In the Paris 
Comptes Rendus for June, 1900, Lieut. Jules de Schokalsky 
of the Russian Navy, published a map of Lake Ladoga and 
the results of his own examination of its temperature for 
the years 1897-99. As similar investigations should un- 
doubtedly be made on our great American lakes we reprint 
this article; evidently the thermophone will do the work more 
satisfactorily than the “ upset thermometer.” —Ep. 


ICE CAVES. 


On a preceding page we print a short account of the ice 
cave at Flagstaff, Ariz. There are many well-known cases 
in which glacial ice has been covered by earth to such a depth 
that it has been preserved for thousands of years, and the 
caves or wells penetrating therein preserve a temperature of 
32° throughout the year. These, however, represent a very 
different phenomenon from that reported by Mrs. Renoe. In 
the ice cave at Flagstaff we have probably nothing to do 
with glacial ice; the ice is evidently formed annually within 
the cave and on the surfaces of its crevices. The ground 
around the caves can not have a temperature below that of 
freezing. The air temperatures at Flagstaff during December, 
January, and February frequently fall below freezing, and 
this wave of cold will penetrate many feet into the earth by 
the middle of summer, but this of itself would only give a low 
temperature in the ice caves and would not suffice to explain 
the formation of such masses of ice. It merely shows why 
the water percolating slowly into the caves must be of a low 
temperature. If there be a gentle circulation of the air going 
on, there must be a corresponding evaporation of a portion 
of this water, which will, of course, reduce the tempera- 
ture still lower. Now, the dryness of the air at Flagstaff 
is often such that the temperature of the wet bulb ther- 
mometer is below freezing, and if there be a gentle circulation 
of such air within the cave, then ice may be formed. 

Again, the entrance.to the Flagstaff cave is at the bottom 
of a general depression in the ground; it must, therefore, re- 
ceive the very cold air that settles into such hollows during 
clear nights; this air is cooled by contact with the surface of 
the ground, which latter is cooled by radiation to the clear 
sky. Even during the warm summer months the nocturnal 
radiation at this altitude (about 7,000 feet) is sufficient to 
produce temperatures below freezing, so that the water perco- 
lating through the soil into the cave may be frozen by con- 
tact with the cold air within the cave if the latter is slowly 
renewed every night. 

The formation of ice in the cave near Flagstaff is un- 
doubtedly not an isolated case and similar examples should 
be sought for and brought to the attention of the readers of 
the Monrnty WeaTHER Review. Those interested in the 
subject would do well to test our suggested explanation by 
making accurate observations of the temperature and moisture 
of the air close to the surface of the ground at the time of the 
morning minimum temperatures, and especially during the 
summer months. 

The Ice Trade Journal has from time to time published 
accounts of similar ice caves in various parts of the world. 
The February number states that about twelve miles from 
Ehrenbreitstein and a short distance from the Wallmerod 
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station between two hills, the Blasinsberg and the Dornberg, 
there are ditches from five to twenty-five feet deep in which 
natural deposits of ice occur all through the hot summer; 
even with temperatures of 90° in the shade, the ice forms at 
night-time. The Dornberg is composed of basalt and in its 
lower portions are deep crevices out of which pours an icy 
wind in the summer season while in the winter season a rela- 
tively warm current of air flows out. At the foot of the hill 
there bubble up many cold springs having a temperature of 
39° all the year round. 


According to the Ice Trade Journal the entrance to the ice | 
cave of Flagstaff is in a region of pine woods and the cave | 
is in a formation of lava which caps the entire country. | 


The main cavern is entered through a narrow slit in the 
“malapai rock.” The ice is very hard and fills every nook 
and cranny beyond the short, dark hallway that leads inward. 
Whenever the ice is dug away it seems to grow again from 
behind. The region is almost destitute of surface water or 
well water and the mean temperatures are far above freezing 


WEATHER BUREAU MEN AS INSTRUCTORS. 


Mr. J. Warren Smith, Forecast Official, Columbus, Ohio, 
delivered four lectures before the Farmers’ Institute at Ottawa, 
Ohio, January 25 and 26. The subjects were: “ Weather fore- 
casts and warnings, how they are made, distributed, and util- 
ized”; Frost warnings and the protection of crops from 
frosts”; “The farmer and the Weather Bureau”; “ Light- 
ning and the electricity of the air. 

Mr. Smith also delivered three lectures before the West 


February 23. 

During the spring term of 1899, at the Ohio State University, 
Mr. Smith delivered a series of lectures on meteorology, which 
are now incorporated in the regular course twice a week in 
the second and sometimes in the third term as a part of the 
required work of students in agriculture and horticulture. 


Mr. Smith has received an official appointment as lecturer on | 


meteorology to the Ohio State University and is attached to 
the Astronomical Observatory, under the directorship of Prof. 
H. C. Lord. 


Mr. Charles E. Linney, Observer, Weather Bureau, lectured 
on February 5 before the Kendall County Farmers’ Institute 
at Yorkville, Ill., on “ Weather forecasting.” 

On March 11 Mr. Linney addressed the Engineering Depart- 


ment of the Armour Institute of Technology in Chicago, on | 
Stephen’s Episcopal School for Boys. 


“ Meteorology and ‘weather forecasting.” The address was 


very well received. 


Mr. Patrick Connor, Observer, Weather Bureau, lectured on 
“Unusual meteorological seasons,” on February 13, at the 
regular monthly meeting of the Academy of Sciences, Kansas 
City, Mo. 


Mr. Henry B. Patrick, Observer, Weather Bureau, gave a talk, 
on February 15, to the high school pupils at Marquette, Mich., 
on “ Marquette station and the study of storms.” 


The catalogue of the University of Cincinnati for 1900-1901 
shows that elementary meteorology will be offered in the 
course of instruction during the coming summer term. 


R. S. Bassler, son of our colleague, Mr. 8S. 8. Bassler, Local 
Forecast Official in Cincinnati, will have charge of the in- 
struction in geology and meteorology. Laboratory work will 
include the use of instruments, taking observations, chart- 
ing weather conditions, and forecasting. A few additional 
lectures will be given by Mr. 8S. 8. Bassler himeelf. 


Mr. Wm. G. Burns, Section Director, Phoenix, Ariz., gave 
an address on March 7 to a special delegation of public school 
teachers on “ The Weather Bureau and meteorological topics.” 
An arrangement has been made by which advanced classes of 
the high school will visit the office and discuss similar topics. 


Mr. R. B. Harkness, Observer in Charge, Houghton, Mich., 
reports that he delivered two addresses on February 21 at Chas- 
sell, Mich.; one to the High School “ On the Weather Map,” 
and subsequently one to the Century Club and invited guests 
“On the United States Weather Bureau and its work.” On 
March 13 he conducted a series of observations to determine 
for the school board the humidity and volume of air deliv- 
ered by a new ventilating apparatus in each of the 25 rooms 
of the new Houghton High School Building. 


Mr.I. M. Cline, Local Forecast Official and Section Director, 
has been authorized to accept the invitation of the South 


Jefferson Farmers’ Institute, February 15 and 16, and one| Texas Truck Growers’ Association to deliver an address “On 


lecture before the Farmers’ Institute at Sunbury, Ohio, on | 
vegetables.” 


the use of weather forecasts in the protection of fruits and 
In view of the great extent of this truck in- 
dustry and the interest manifested by the members of the 
association, Mr. Cline believes that such an address will re- 
sult to the benefit of both the farmers and the Weather 
Bureau. It will be delivered at Edna, Tex., May 7-9. 


Mr. E. A. Beals, Forecast Official at Portland, Oreg., lectured 
on February 26, 1901, to the students of the University of 
Oregon at Eugene, Oreg.,and on March 1, 1901, to the students 
of the Pacific University at Forest Grove, Oreg. 


On February 13 Mr. Charlee Stewart, Observer, Weather 
Bureau, Spokane, Wash., gave a lecture to the pupils of St. 
On March 22 Mr. 
Stewart lectured to the faculty and students of Gonzaga Col- 
lege on the subject of “Atmospheric Pressure,” with particu- 
lar reference to the cyclonic areas of middle latitudes. An 
experiment was made with a glass of water and a sheet of 
paper to demonstrate the pressure within a fluid; from this 
and the transmissibility of pressure in liquids the principle 
of the mercurial barometer was deduced. This was the first 
of three lectures to be given at Gonzaga College. 


Mr. W. M. Wilson, Section Director, Milwaukee, Wis., re- 
ports that during the month of February he delivered lectures 
on weather forecasting before the University Club, the Mil- 
waukee Medical College, the Oconomowoc High School, and 
the State Normal Schools at Stephens Point and Oshkosh. 
He notes that it was a matter of particular gratification to ob- 


Mr. | serve the excellent work in meteorology being accomplished 
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both at the State Normal Schools and the Oconomowoc High 
School. He adds that the faculty of the Milwaukee Medical 
College has invited him to outline a course and take charge 
of the instruction in the elements of meteorology with spe- 
cial reference to medical! climatology. The course will begin 
in September, 1901. 


Mr. Leonard M. Tarr, Observer, Weather Bureau, New 
Haven, Conn., states that during the past two years classes 
from Yale University have visited the office several times 
and have been instructed in the use of instruments and the 
practical work of the Weather Bureau. The faculty of the 
University have now requested Mr. Tarr to give a more com- 
plete course in meteorology covering two hours each week 
during January and February, 1902. Mr. Tarr is taking a 
post graduate course in physics, looking to the degree of Ph. D. 


Such requests as that mentioned above, whether they are 
made directly to the observer or indirectly through the Chief 
of Bureau, are always most heartily indorsed by the Chief, 
provided the work does not interfere with the official duties 
of the observers. The interest in meteorology thus mani- 
fested by one of our wealthiest universities, already famous 
by the works of Silliman, Herrick, Newton, and Loomis, 
encourages one to hope that this important field of science 
may be properly represented, and that observational, practical, 
and theoretical meteorology may be diligently cultivated. 


ENGLISH VS. METRIC SYSTEM OF MEASUREMENTS. 


The progress of meteorology among the different nations of 
the world is favored or retarded by a variety of circumstances. 
Thus, in Great Britain and her colonies there is an abiding 
interest in the weather and in superficial climatology or the 
description of the prominent features of the climate. The 
tendency is to look at the weather from a navigator’s and a 
workman’s point of view. It is difficult for the average 
Englishman to apply the methods of the physical laboratory 
to the problems of meteorology, perhaps, because he sees the 
intense variability of atmospheric phenomena, and he seems 
to have no hope of applying to the real atmosphere any of 
the solutions that the physicist offers him bearing on simpler 
or idealized problems. Perhaps, also, as suggested by Mr. W. 
M.Shaw, the Secretary of the Meteorological Office in London: 


There is a great gulf between the physicist and the meteorologist, in 
that these two branches of science are accustomed to make use of dif- 
ferent sets of units, viz, the English and the metric systems, so that a 
separation has grown up in England between the laboratory and the 
observatory such as does not exist on the Continent. 


In the Bulletin of International Simultaneous Observations 
the Editor long since undertook to remove this difficulty by 
presenting all the data for the Northern Hemisphere in both 
svstems of measurement side by side. The international 
meteorological congresses have uniformly recognized that 
either English or metric measure may be allowed, but that 
no other usage is to be encouraged. This is, however, merely 
a concession to the actual condition of affairs and does not 
represent any one’s idea as to the uniformity that is most 
desirable. 

In France, Germany, and Russia the metric system has 
been adopted both in the laboratory and at the observing 
stations, and the proverbial intellectual energy of the Euro- 
pean students pushes them forward to great undertakings 
and profound investigations, in which laboratory experiment 


10——4 


goes hand in hand with the observer’s field work. In the 
United .States and Canada our citizens are so accustomed to 
quickly adapt themselves to new conditions that a change 
from the English to the metric system should very soon be- 
come domiciled among us. Inasmuch as American physi- 
cists have united with the British and Continental physicists 
in the almost exclusive use of the metric system, it is be- 
coming annually more and more imperative that the meteor- 
ologists of this country should follow suit. This is not 
altogether a question of sentiment or convenience. Meteor- 
ology is, strictly speaking, the physics of the atmosphere. 
The laws that govern atmospheric phenomena must be deter- 
mined by experimental and mathematical work into which 
there enter many physical data whose exact values have been 
determined and are easily stated in metric units. The rela- 
tions of these units among themselves is extremely simple in 
the metric system, but awkward and complex in the English 
system. Everything that can be done to simplify the diffi- 
culties that attend the study of meteorology should be done 
in order that we may induce the physicists and mathema- 
ticians to come to our help. The observer must concede 
something to the student. 

In very many respects it is found to be to the advantage 
of manufacturers and importers and merchants generally to 
familiarize themselves with and even to adopt metric meas- 
ures. All civilized governments have, therefore, legalized the 
use of the metric system as optional, while many of them make 
it obligatory. The Imperial Bureau of Standards near Berlin 
has lately declined to give certificates to any thermometers 
graduated on the Reamur scale, although this is as popular 
in Germany and Russia as the Fahrenheit is in England and 
America. It is the manufacturers who foster the popular 
demand for a variety of antique and objectionable apparatus, 
and it is the conservatism of human nature or the want of 
intellectual energy that leads us to prefer that which we have 
been so long accustomed to. Modern civilization frequently 
finds advantage in introducing new ideas, new apparatus, and 
better methods, and we have no doubt but that the use of the 
English mile, yard, foot, and inch, or the pound, ounce, 
dram, and grain will eventually be confined to the land sur- 
veyor, the farmer, and the market men, while everything that 
has an aspect of extreme accuracy or scientific relationships, 
including the daily weather bulletins, will be expressed in 
the metric system. Probably even now it would be a conve- 
nience to one-third of the citizens of the United States if the 
Daily Map and Monraity WEATHER Review were to exhibit 
our fundamental! observational data in both systems of meas- 
urement. In fact, the regret has often been expressed that 
the Weather Bureau did not foresee the change that is bound 
to come in the future and begin its career by the introduction 
of the metric system. 


THE STRUCTURE AND FORMATION OF HAIL. 


In the Vienna Sitzungsbericht, February, 1900, just received 
at the Weather Bureau, Dr. P. Czermak details some experi- 
ments on the cooling of water below its freezing point and 
the forms that result when it suddenly freezes. He con- 
cludes that not only can water, cooled below freezing, form a 
cloudy kernel of mixed ice and rain, but also water that has 
not been thus subcooled, and that, too, in a very deceptive 
manner; in many cases the opaque grains or nuclei of hail- 
stones must have been formed of water that was not cooled 
below zero, centigrade, before it froze. Similar remarks apply 
to crystals of snow which may, therefore, have been formed 
at the freezing temperature without requiring any previous 
cooling to lower temperatures. Undoubtedly some hailstones 
are formed without these opaque nuclei. 
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HANN'S NEW METEOROLOGY. 


Those of our readers who are familiar with the German 
language will be pleased to know that the first number of the 
new Lehrbuch der Meteorologie, by Prof. Dr. Julius Hann, 
has been received. The whole work will include about eight 
parts or 700 pages royal octavo. The principal text, in large 
type, is accompanied by almost as much matter in smaller 
type, and again as much more by way of foot notes in still 
smaller type. The appendix will consist of chapters in 
mathematical physics explanatory of the problems whose 
general results are given in the text. The whole volume con- 
sists of five subdivisions on temperature, pressure, aqueous 
vapor, the winds, and the atmospheric disturbances. On 
every page one sees evidence that the author has determined 
to present only the latest or best established views, and 
especially the results of accurate measurements instead of 
indefinite general views. The work represents the present 
state of scientific meteorology as contrasted with the popular 
and more readable books that have been published for gen- 
eral use. The price of the whole volume will be about $6. 
If there is a sufficient demand for an English translation, we 
believe that the Chief of Bureau will be pleased to provide it, 
although it may include only a portion of the present work. 


THE RELATIVE DURATION OF THE NORMAL WARM 
AND COLD SEASONS. 


The agriculturist understands by the term growing season 
the interval between the date of the sprouting of his recently 
sown seed and the date of the ripening of the harvest. The 
botanist understands by the growing season the interval be- 
tween the appearance of the earliest buds or flowers in the 
springtime and the fall of the leaf in autumn. Both of these 
phenological periods depend quite as much on moisture as 
they do on temperature: not only must the temperature be 
above freezing, and in fact generally above 42° F., but there 
must be enough moisture in the soil to supply the sap neces- 
sary for growth. Linnsser has demonstrated that as we pro- 


maxima equal the normal annual mean of the maxima would 
be especially interesting from an agricultural point of view, 
since most plants depend for their growth and ripening on 
the direct action of the sun’s rays. 

Charts showing when the normal mean daily temperatures 
cross the line of 42° F. would be of special interest because 
the latter temperature has been taken as the basis for com- 
puting the sum total of the degrees usually adopted as a ther- 
mal constant in phenological studies. 


THE WEATHER IN DISTANT REGIONS. 


During the month of February special phenomena were 
reported about as follows: 

February 3-6.—Severe gales off the coast of Virginia and 
North Carolina and very heavy weather between New York 
and Bermuda, as well as Halifax and Bermuda. 

February 16, 17.—Intense cold in southern Europe, with 
high winds, snowstorms, and blizzards; an eruption of Mount 
Vesuvius; interruption of railroad traffic in southern Russia ; 
heavy gale on the southern coast of Spain; snow slides in 
Switzerland. 

February 1-19.—Remarkable easterly gales for fifteen days 
on the route between Norfolk, Va., and Queenstown, Ireland. 

February 22, 23, 24.—Southern Russia, violent blizzard fol- 
lowing a week of snowstorms; great hardships and prospects 
of a famine owing to the consumption of grain stored up for 
spring seed. The snowstorms of February 10-15 are reported 
to have been the fiercest known in forty years. 

February 26.—2 a. m., at St. Joseph, Mich., earthquake ; 
three distinct shocks. 

February 27, 28.—Dull, unsettled weather in England, Ger- 
many, and France, with local rain. 


NEW DETERMINATION OF VAPOR TENSION. 


| According to No. 2 of the Beiblatter for 1901, some new 
determinations of the vapor tension of saturated aqueous 


ceed eastward from the coast of Europe into the dry region | vapor have been made by Dr. Thiesen and K. Scheel and pub- 
of southern Russia, the plants have, by the process of natural | jished in volume 3 of the Scientific Memoirs of the Imperial 
selection, eliminated from among themselves those that can. Physical and Technical Institute at Charlottenburg. The 
not adapt themselves to their surroundings, so that in south-| adopted value of the vapor pressure at 0° C. is 4.579 milli- 
ern Russia the early spring with its showers brings forth a| meters of mercury at 0° C. under normal gravity, with a 


fine crop of cereals and other plants, which very rapidly per- 
fect their seeds so that the harvest is over before the long 
summer drought begins. A similar process of adaptation 
will undoubtedly go on as Americans continue the cultivation 
of the plains on the eastern slope of the Rocky Mountains in 
Mexico, the United States, and Canada. Already the devel- 
opment of “short season” wheat and corn is noticeable. We 
are, therefore, interested in the relations between the warm 
and cold portions of the year brought out by Mr. Pennywitt 
in 4 article on a previous page, and shown on Charts XI to 

The mean daily temperatures employed by Mr. Pennywitt 
are the means of the daily maxima and minima. Now the 
maximum temperatures are the resultant of the sun’s heat 
plus the effect of the winds, the clouds, and the radiation 
from the earth’s surface, but the minimum temperatures are 
mainly the result of the radiation, the winds and the clouds, 
with but very little of the direct influence of sunshine. There- 
fore, as the maximum temperatures might be expected to show 
the influence of the progress of the sun northward in the 
springtime, or southward in the autumn, much more clearly 
than the daily minimum temperatures, so also the daily aver- 
age of the maxima and minima should show this progress 
less clearly. Charts of the dates on which the normal daily 


probable error of +0.001. For other temperatures the fol- 
lowing pressures are found, but with a slightly Jower degree 
of accuracy. These values must be considered as more relia- 
ble than the determinations by Regnault and Magnus at the 
‘same temperatures: 


Pressure. 
Thiesen and 
Temperature. Scheel. 
°C, Mm. 
—11. 334 1. 9217 
— 6.561 2. 6731 
0.0 4.579 
-+-14. 5679 12.4385 
15. 0593 12. 8285 
16. 3603 13. 9189 
19. 8402 17. 3622 
19. 8438 17. 3411 
24. 9749 23. 6818 
+25. 4748 24. 3308 


The comparison of these values with the empirical formule 
for fluid water and for ice published in Wiedemann’s Anna- 
len, Vol. LX VII, page 692, 1899, shows no deviation exceeding 
fy millimeter. A translation of this article by Dr. Thiesen 
was prepared at the time for the Monraty WEATHER Review, 
but the publication has been delayed. 

The determinations of the vapor pressure from ice and 
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water at temperatures below freezing, as made by Marvin 
and Juhlin in 1891, can hardly be considered as supplanted 
by these two accurate measurements at —6° and —11° C. 


The four decimal places given in the preceding table must. 


not be allowed to produce a false impression as to the abso- 
lute accuracy of these figures. We grant that every genera- 
tion of physicists undoubtedly improves upon the work of 
its predecessors, and the average accuracy of modern work 
undoubtedly exceeds that of a hundred years ago in physics 
as in astronomy; nevertheless, just as the astronomers are 
continually reverting to the work of Bradley at Greenwich as 
still being worth combining with the modern measurements, 
so it seems to us likely that the old determinations of vapor 
pressure by the physicists may also still be worth combining 
with the newest values. In every effort at extreme accuracy 
we find the observer himself enters as a source of disturbance. 
The accuracy of his eye, the delicacy of his touch, the weight 
and temperature of his body, his method of handling the ap- 
paratus, his nervousness or equanimity, his thoroughness or 
carelessness, his experience and his knowledge, all come into 
consideration. After ten good men have each done their best 
the results are usually combined together into one adopted 
value by giving to each man’s work a weight that expresses 
approximately our reliance in him individually. The method 
of least squares not only tells us how to combine observations 
together, but also how to calculate the average discrepancy 
of the individual results anc the weight that should be given 
to the final results. This weight is usually expressed as a 
“probable error,” by which we mean that the different 
measurements harmonize among themselves so well that, un- 
less there be some unknown source of error, the chances are 
that the given result is correct within a certain limit, but 


this “ probable error” tells us absolutely nothing about the | 


systematic sources of error that the observer may not have 
thought of. In the above case Drs. Thiesen and Scheel cal- 
culate the probable error of the vapor tension at 0° C. to 
be 0.001, in other words, so far as they can see, there is an 
even chance that the vapor tension is somewhere between 
4.578 and 4.580. Now, Broch in his reduction of Regnault’s 
observations gives twelve independent determinations of this 
same vapor pressure at 0° C., viz: 


4.680 4.671 4.563 4.544 
651 591 527 685 
571 611 540 658 


Each of these is an independent value, sometimes the mean 
of several. They were determined on different days through 
a course of several months’ work, and with several pieces of 
apparatus, so that many sources of error may have entered in 
anirregular way. If we take the simple mean of these values, 
i. e., 4.6077, and calculate the probable error, we get +0.0114, 


in other words there is an even chance that the vapor pres-| 


sure at 0° C. lies between 4.596 and 4.619. Similarly, Pro- 
fessor Marvin’s value has the probable error, +0.004. The 
value of the vapor tension over water and over ice must be a 
more difficult question than would be supposed at first thought, 
since eminent authorities differ so much from each other, even 
at the freezing point, where the uncertainty in the value must 
be much less than the intrinsic uncertainties for higher and 
lower temperatures where the errorsof thermometry are super- 
added to all the others. As we have not the full memoir 
of Thiesen and Scheel at hand, and know not the special 
precautions taken by them in their work, we can, perhaps, 
best arrive at some idea of our present knowledge of this 
subject by comparing, side by side, the values of the vapor 
pressure at 0° C. as given by a number of authorities, as 


in the following table, where all are supposed to be ex- 
pressed in millimeters of mercury at 0° C., and under stand- 
ard gravity. 


Millime- Probable 
ters. error. 


The discordance between these numbers ought to be ex- 
plained by further investigation into the effects of sources of 
error that have not yet been recognized, before we can confi- 
dently throw aside all previous determinations, and adopt 
the newest one by the Imperial Institute at Charlotten- 
burg. The fact that there is a range of 0.10 millimeter 
between the values of vapor tension by different authorities 
at 0° C. forces one to recognize that even larger discrepancies 
may be expected at higher and lower temperatures, so that 
there may be an uncertainty of 1/10 millimeter in our best 
tables, instead of an accuracy of 1/1000 millimeter, as indi- 
cated by the simple “ probable error” of the method of least 
squares, which in fact really ought to be called simply the 
index to the general variability of any system of measure- 
ments. 

We have, therefore, computed the exact vapor pressures 
given by Broch’s tables,’ corresponding to the temperatures 
of Dr. Thiesen’s observations as given, and we have inserted 
these in the following table for the edification of our readers. 


Vapor pressures. 
Difference, 


Temperatures. 
Thiesen and Thiesen-Brocb. 
Scheel. 
Mm. Mm. Min. 
—11.334 1.9217 1. 9360 —0.0143 
— 6.561 2.6731 2.8081 —0. 1350 
0.0 4.579 4. 5687 +0.010 
+14. 5679 12. 4385 12. 3269 } +0.1116 
15. 0593 12. 8285 12.72 | +0. 1063 
16. 3603 13.9189 13. 8234 +0.0965 
19, 8402 17.3622 17. 1925 +0. 1697 
19. 8438 17.3411 17.1965 0.1446 
24.9749 23.6818 23. 4823 } 0. 1995 
+-25. 47: 24. 3208 21.1911 +0. 1397 


We take some satisfaction in adding that the value given 
by Thiesen, 4.579"", and that given by Marvin, 4.568", are, 
in fact, in almost as close agreement with each other as 
would be required by their probable errors, which latter 
would justify a discrepancy of 0.005. They are the results 
of the latest and most painstaking work, and their agreement 
encourages us to believe that there are but very few and slight 
causes of error that have not been allowed for by them. Un- 
fortunately the Beibliatter (from which we have necessarily 
copied the results of Thiesen’s measurements) says nothing 
about the question of the tension of vapor over ice and over 
water at the temperatures —6° and —11° C. For these tem- 
peratures the tensions given by Thiesen are appreciably higher 
than those given by Marvin for ice, but agree better with his 
figures for water. On the whole, therefore, the new psychro- 
metric tables of the Weather Bureau (W. B., No. 235) rep- 
resent our best knowledge of the vapor tensions over water 
and ice. 


; ‘In the first volume of the “Travaux ” of the International Bureau 
at Paris. 
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THE WEATHER OF THE MONTH. 


By Atrrep J. Henry, Professor of Meteorology. 


CHARACTERISTICS OF THE WEATHER FOR FEBRUARY. 


The weather of February, 1901, was characterized by low 
temperatures, great dryness over New England, the Middle 
States, and the Ohio Valley, high gales along the New England 
and middle Atlantic coasts, and the absence of severe snow- 


storms and cold waves. 
A remarkable feature of the month was the persistence of 
an area of low pressure over New England and the North 


Atlantic. 


PRESSURE. 


The distribution of monthly mean pressure is graphically 
shown on Chart IV and the numerical] values are given in 
Tables I and VI. 

During the opening days of the month a number of lows 
appeared in the southwest, but with few exceptions they failed 
to reach New England as vigorous storms. From the 12th 
until the end of the month a few lows appeared north of 
Montana, but in no case did they reach the St. Lawrence 
Valley as storms of even moderate energy. From the 4th 
until the close of the month pressure was abnormally low 
over New England and the North Atlantic, the center of the 
depression appearing to oscillate back and forth in the 
neighborhood of Newfoundland. Monthly mean pressure at 
St. Johns was over half an inch below the normal; at Boston, 
0.28 inch; New York, 0.22 inch, and Buffalo, 0.07 inch. 
Mean pressure from the Mississippi Valley westward was 
generally in excess of the normal by amounts ranging from 
0.01 inch in eastern Oregon to a maximum of 0.13 inch in 
Wyoming. Not within the last thirty years has monthly 
mean pressure been so low over New England. 


TEMPERATURE OF THE AIR. 


The distribution of monthly mean surface temperature, as 
deduced from the records of about 1,000 stations, is shown on 
Chart VI. 

Over the greater portion of the country temperature was 
markedly below the normal for the season. The region of 
greatest continuous cold was in the lower Lake region and in 
the upper Obio Valley. While there were no marked cold 
waves, yet temperature was almost continuously below the 
seasonal average in the eastern parts of the country and from 
the Platte River in Nebraska southward to the Gulf. In the 
Northwest and generally west of the Rocky Mountains, tem- 
—s was above the seasonal average by amounts varying 

rom 2° to 5° daily. Maximum temperatures of 90° were 
registered in the Rio Grande Valley, and of 80° and over in 
southern Florida, southern Louisiana, and quite generally 
throughout Texas, southwestern Arizona, and southern Cali- 
fornia. In the Lake region, also in northern New England 
and in northern Pennsylvania, the maximum temperature did 
not rise as high as 40° at any time during the month. Freez- 


ing temperatures were experienced in northern and central 
Florida and to the Gulf coast in Alabama and Mississippi. 
The lowest temperatures of the month were registered in 
Minnesota. 

The average temperature for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


Average temperatures and departures from the normal. 


3 | 
Average 
| tempera- De partures Average 
a] tures or the departures 
Districts. for the | current departures since 
| curren month. anuary 1. 
New England .............ss0+- 10 | 21.6 — 4.7 — 5.0 — 2.5 
Middle Atlantic...............- 12 28.0 — 6.5 — 5.4 — 2.7 
South Atlantic .............005- 10 43.4 — 6.1 — 6.1 — 3.0 
Florida Peninsula ............. 7 7.8 — 5.3 — 5.8 — 2.9 
East =, 7 49.0 — 5.5 — 4.1 — 2.0 
CO rer 7 48.9 — 2.6 + 3.3 + 1.6 
Ohio V nee and Tennessee.... 12 31.0 — 7.1 — 5.3 — 2.6 
cone. 8 18.2 — 8.3 —72 — 3.6 
9 145 — 4.6 | — 1.7 — 0.8 
8 8.4 + 0.3 + 6.8 + 3.4 
Valley....... 11 204 —56 + 0.6 + 0.3 
© cess 10 22.7 — 1.6 + 7.4 + 3.7 
Northern Slope eesccoccecccccce 7 19.3 —1.7 + 5.6 + 2.8 
Middle Slope ..... 6 29.9 — 2.5 + 2.9 + 1.4 
Southern Slope. ... 6 | 38.9 — 2.3 + 2.9 + 1.4 
Southern Plateau . 15 42.0 + 1.0 + 9.1 + 4.6 
Middle Plateau .............+.- 9 31.6 + 2.8 + 8.5 + 4.2 
Northern Plateau............. 10 30.5 + 1.6 + 5.6 + 2.8 
North Pacific. 9 42.0 + 1.4 + 1.8 -+ 0.9 
Middle Pacific...........0+..00. 5 50.4 + 1.2 + 1.5 + 0.8 
4 55.6 + 2.1 + 4.3 + 2.2 


In Canada.—Prof. R. F. Stupart says: 


The mean temperature was below the average throughout Ontario, 
the more southern parts of the Province showing the largest departures, 
which were from 5° to 7°. In western Quebec the temperature was 
likewise below average, but in all other parts of the Dominion it was 
above average, and particularly so in eastern Nova Scotia and in Sas- 
katchewan and northern Alberta. A positive departure of 7° was re- 
corded at Sydney, N.S., 7° at Prince Albert, and 8° at Edmonton. In 
Manitoba and the Territories there were several fairly pronounced cold 
spells, but no temperature lower than —30° has been reported. In 
Ontario the steady cold weather was the chief characteristic of the 
month, but no unusually low temperature occurred except in the more 
northern districts from Nipissing westward to Port Arthur. In Quebec 
and the Maritime Provinces the month was characterized more espe- 
cially by two cold, blustery periods, the first between the 5th and 7th 
and the second between the 12th and lth, 


PRECIPITATION. 


The month was essentially one of light rainfall, except 
in southern Louisiana and along the Georgia and South 
Carolina coasts. Another notable exception may be found 
in Arizona and southern California, where the rains during 
the first part of the month were exceedingly heavy for that 
section. The total rainfall at Yuma was 3.01 inches, an 
amount nearly as large as the combined rainfall of the last 
three years. Rainfall was above the seasonal normal quite 
generally throughout the western Plateau region and along 
the north Pacific coast. 

The snowfall of the month was not uniformly distributed. 
In some regions, as in Arizona, southern and central Utah, 
southern California, and the Adirondack region, including 
western New York, there was more snow than usual. Reports 
from Arizona show that the fall in that territory was greater 
than the combined snowfall of the two previous years. A 
heavy fall of snow was experienced in the Gulf and South 
Atlantic States on the night of the 22d and during the 23d. 
The snow was accompanied by high northwest winds and low 
temperatures, but nevertheless it remained on the ground 
but a short time. In the upper Missouri Valley, the North- 
west, New England, and the southern and eastern portions 
of the Middle States the month was remarkably free from 
snow. 

At the end of the month there was a covering of snow on 


the ground in northern New England and thence westward 
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through New York and northern Pennsylvania to Minnesota 


and eastern Lowa. 
The distribution of snowfall is shown by Chart IX, and 
the amount on the ground at the end of the month by Chart X. 


Average precipitation and departure from the normal. 


wx Average. Departure. 
Current Petcent- Current 
month month. since 
Jan. 1. | 
| Inches. | Inches. | Inches. | 
10 1.00 | 28 | —2.6 —4,2 
12 0.82 25 —2.5 | —3.7 | 
10 | 3.44 | 95 | —0.2 —1.6} 
7 3.11 | 100 0.0 —0.3 
vee 7 | 4.72 | 102 | +0.1 | —0.5 | 
7 1.79 53 —1.6 | 
Ohio Valley and Tennessee............ 12 | 1.25 | 29 —3.0 —4.8 | 
8 1.85) 67 —0.9 —1.5 | 
LARS 9 1.02 | 53 —0.9 —1.7 | 
North Dakota 8 0.45 69; 5] 
Upper Mississippi Valley ............ . 11 1.10 | 58 —0.8 —1.4 
Missouri Valley ..........6.-seeeeeeeeee 10 | 1.00 | 83 —0.2 —0.8 
7 0.62 | 100 | 0.0 | —0.4 
6 0.68 | —0.2 —0.8 
Southern Slope 6 | 0.90 | 100 0.0 —0.8 
Southern PIAteas 000. 15 2.66 | 251 +1.6 +1.6 
9) 2.01 153 +0.7 .3 
10 | 1.75 113 +0.2 —0.2 
6.71 110 +0.6 +0.5 
5 6 06 | 149 +2.0 +3.0 
4.35 164 +1.7 +8.5 | 
In Canada.—Professor Stupart says: 


The precipitation did not differ greatly from average near the Pacific | 
coast and was chiefly in the form of rain, although several days of | 
snow occurred in all localities. In the Northwest Territories and | 
Manitoba the snowfall was very generally a little zreater than average | 
and except in southern Alberta sleighing was good throughout the | 
month. Near the western shores of Lake Huron and the Georgian | 
Bay from 30 to 40 inches of snow fell, and at some points near the | 
eastern end of Lake Erie there was also a heavy snowfall. but over the 
larger portion of Ontario, throughout Quebec and also in the Maritime 
Provinces, exclusive of eastern Nova Scotia, the precipitation was con- 
siderably less than average and was wholly in the form of snow. In) 
Cape Breton, however, there were several days of rain, and also several | 
heavy snowstorms. 

At the close of the month the valleys and lower levels in Vancouver 
Island, and the mainland of British Columbia, were bare of snow, as 
were also the prairies of southern Alberta and western Assiniboia, but 
all other parts of the Dominion were snow covered. Stations in | 


SLEET. 


The following are the dates on which sleet fell in the respec- 
tive States: 


7,9. Arkansas, 
5, 6, 7, 8, 10, 23. 

Delaware, 9.) 
Idaho, 14, 


Alabama, 6, 7, 11, 23. Arizona, 1, 2, 5, 6, 
6, 7, 9, 10, 11, 12, 22, 26. California, 1, 2, 3, 
Colorado, 7, 17, 18, 19, 21. Connecticut, 4. 
District of Columbia, 9. Georgia, 2, 7, 23, 25, 26. 


16. Illinois, 1, 2, 3, 4, 7, 8,411, 17, 28. Indiana, 3, 8, 9, 11, 
17,28. Indian Territory, 1, 6,7, 10. Iowa, 2, 8, 11, 16, 
25, 28. Kansas, 2,6,7,8. Kentucky, 2,17. Louisiana, 6, | 
22, 23. Maine, 4. Maryland, 3, 4, 8,9, 10. Massachusetts, 


9, 10, 11, 12, 23, 24. Michigan, 17. Minnesota, 17, 28. Mis- 
sissippi, 6, 13, 21, 22, 23,27. Missouri, 1, 2, 3,7, 8, 11, 14, 21, 
28. Montana, 16,19. Nebraska, 6, 7, 22,28. Nevada, 4, 17, 
19, 23, 24, 26. New Jersey, 3, 4,9. New Mexico, 2, 5, 7, 8, 9, 
11. New York, 4, 15. North Carolina, 3, 7, 8, 11, 23, 26. | 
North Dakota, 16, 27. Ohio, 3, 4, 8, 9, 17. Oklahoma, 10. 
Oregon, 1, 2, 16,17, 19. Pennsylvania, 3,4,9. Rhode Island, 
4. South Carolina, 3, 7, 23, 24, 25, 26. South Dakota, 16, 17, 
24, 25. Tennessee, 6, 10,17. Texas, 3, 5, 10, 11, 12, 21, 22.) 
23. Utah, 2, 3, 4, 6, 17, 18, 19, 22, 24, 25. Virginia, 3, 8, 9. | 
Washington, 15, 16, 17, 18, 19, 22, 28, 24. West Virginia, 4, 
9. Wisconsin, 17. 


Wyoming, 7, 16, 25, 26, 27. 


HAIL. 

The followivg are the dates on which hail fell in the respec- 
tive States: 

Arizona, 1, 2, 6, 7, 11,24. Arkansas, 10. California, 1, 5, 
8, 23. Florida, 19. Illinois, 3. Indiana, 8. Indian Terri- 
tory, 2, 3. Kansas, 25. Kentucky, 2, 3,7, 11, 17,22. New 
Mexico, 24. Oregon, 1, 2, 7, 16, 17, 18, 22. Texas, 2, 3, 22, 28. 


HUMIDITY. 


The averages by districts appear in the subjoined table: 
Average relative humidity and departures from the normal. 


9 


| £3. | - |g 
Districts. Districts. | § 5 
| | ok 
< | 2&2 < 
New England .......+...+5++ 65 10 | Missouri Valley...... ..... 75 —2 
Middle Atlantic............. 66 — 8 || Northern Slope ............ 7 +9 
South Atlantic 67 | Middle Slope 72 +6 
| Florida Peninsula ..-....... 7 — 7 | Southern Slope............. 7 0 
68 | —10 || Southern Plateau .......... 56 +8 
| 7 + 2 || Middle Plateau ... ........ +14 
Ohio Valley and Tennessee. 73 — 1 | Northern Plateau.......... 7 +1 
Lower Lake............ 0 | North Pacific Coast... .... 78 | —7 
| Upper 82 +1 Middle Pacific Coast....... +4 
North Dakota ... ......+.... 79 — 2 South Pacific Coast........ 7 +3 
| Upper Mississippi ........... 78; +1 


oa 
SUNSHINE AND CLOUDINESS. 


The distribution of sunshine is graphically shown on Chart 
VII, and the numerical values of average daylight cloudiness, 
hoth for individual stations and by geographical districts, 
appear in Table I. 

The averages for the various districts, with departures from 
the normal, are shown in the table below: 

Average cloudiness and departures from the normal, 


| | . | 
Districts. | E Districts. z 
ous | & | owe 
| 
New England .............+: 4.4| —1.1 || Missouri Valley..... ...... 46 —0.8 
Middle Atlantic............ 4.5, —1.1 Northern Slope ..... .... 49; +01 
South Atlantic...... 4.3 —1.0 Middle Slope.............. | 6.2) +08 
Florida Peninsula .........- 4.1| —0.5 | Southern Slope ....... .... | 5&4) +0.6 
5.5 0.0 Southern Plateau..... .... 3.8 +0.8 
West Gulf 6.2 +0.4 | Middle Plateau ............ 6.8 +2 0 
Ohio Valley and Tennessee. 58 —0.4 Northern Plateau.......... 6.4 —0.3 
7.38 +0.5 North Pacific Coast....... 6.3 —0.7 
Jpper Lake 5.8 —0.5 Middle Pacific Coast.......) +14 
North Dakota —1.1 South Pacific Coast........ | 4. 6) +0.5 
Upper Mississippi.. ........ 4.3) —1.0 


WIND. 


The maximum wind velocity at each Weather Bureau sta- 
tion for a period of five minutes is given in Table I, which 
also gives the altitude of Weather Bureau anemometers above 
ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Maximum wind velocities. 

§ 

a (=) a a 
Atlantic City, N. J...... 5 55 nw. Mount Tamalpais, Cal. 17 56 nw. 
Block Island, R-1......- 5 59 nw. | New York, N. Y....... 4 52 nw. 
6 59 nw 5 70 nw. 
7 50 nw. 6 64 nw. 
Cape Henry, Va... 12 66 on 13 67 
13 2 nw. 14 52. nw. 
Do 20 54 on. Do. 15 50) nw. 
Cheyenne, Wyo.......-.- 16 54 nw. DOe 17 52 nw. 
Chicago, Ill..........- 3 58 ne. Valentine, Nebr....... 17 
OSS, eae 22 50 nw. Williston, N. Dak...... 17 60 nw. 

Hatteras, N.C.......... 13 nw. 


| 
western Manitoba and the Qu’Appelle Valley report from 20 to 40 
inches on the level. In Ontario the depth is nearly 3 feet on the 
; western slope toward the Georgian Bay and Lake Huron; in eastern 
Ontario and western Quebec the depth is about two and a half feet, 
and a depth of three feet or over is very general in eastern Quebec and 
the interior of New Brunswick. 
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ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table IV, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, 
respectively. 

Thunderstorms.—Reports of 357 thunderstorms were re- 


ceived during the current month as against 705 in 1900 


and 210 during the preceding month. 


for the whole country were most numerous were: 3d, 99; 
28th, 42; 2d, 35. 

Reports were most numerous from: California, 47; Florida, 
34; Louisiana, 31. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are as- 
sumed to be the four preceding and following the date of full 
moon, viz: January 31 to February 7, 1901. 

In Canada.—Auroras were reported as follows: Parry 
Sound, 13th, 16th; Minnedosa, 10th, 12th, 20th, 27th; Swift 
Current, 19th. 


DESCRIPTION OF TABLES AND CHARTS. 


By Atrrep J. Henry, Professor of Meteorology. 


Table I gives, for about 145 Weather Bureau stations! 


making two observations daily and for about 25 others 
making only one observation, the data ordinarily needed for 
climatological studies, viz, the monthly mean pressure, the 
monthly means and extremes of temperature, the average con- 
ditions as to moisture, cloudiness, movement of the wind, and 
the departures from normals in the case of pressure, tempera- 
ture, and precipitation, the total depth of snowfall, and the 
mean wet-bulb temperatures. The altitudes of the instru- 
ments above ground are also given. 

Table II gives, for about 2,700 stations occupied by volun- 
tary observers, the highest maximum and the lowest minimum 
temperatures, the mean temperature deduced from the average 
of all the daily maxima and minima, or other readings, as in- 
dicated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is ‘possible that there may have been 
snow of which no record has been made, that fact is indi- 
cated by leaders, thus (....). 

Table III gives, for all stations that make observations at 
8 a.m.and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division the average resultant direction for 
that division can be obtained. 

Table IV gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) on each day of the current 
month. 

Table V gives a record of rains whose intensity at some 
period of the storm’s continuance equaled or exceeded the 
following rates: 


Duration, minutes.. 5 10 16 B © 4 6 8 100 120 
Rates pr. br. (ins.).. 3.00 1.80 1.40 1.20 1.08 1.00 0.94 0.90 0.86 0.84 0.75 0.60 0.54 0.50 


In the northern part of the United States, especially in the 
colder months of the year, rains of the intensities shown in 
the above table seldom occur. In all cases where no storm 
of sufficient intensity to entitle it to a place in the full table 
has occurred, the greatest rainfall of any single storm has 
been given, also the greatest hourly fall during that storm. 

Table VI gives, for about 30 stations furnished by the 
Canadian Meteorological Service, Prof. R. F. Stupart, director, 
the means of pressure and temperature, total precipitation 
and depth of snowfall, and the respective departures from 
normal values, except in the case of snowfall. 

Table VII gives the heights of rivers referred to zeros of 
gages. 


NOTES EXPLANATORY OF THE CHARTS. 


Chart I, tracks of centers of high areas, and Chart IJ, 
tracks of centers of low areas, are constructed in the same 
way. The roman numerals show number and chronological 
order of highs (Chart I) and lows (Chart II). The figures 
within the circles show the days of the month; the letters a 
and p indicate, respectively, the 8 a. m. and 8 p. m., seventy- 
fifth meridian time, observations. Within each circle is also 
given (Chart I) the highest barometric reading and (Chart II) 
the lowest pressure at or near the center at that time. 

Chart I1I].—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace” is indicated by a 
capital T, and no rain at all, by 0.0. 

Chart IV.—Sea-level pressure, temperature, and resultant 
surface winds. The wind directions on this Chart are the 
computed resultants of observations at 8 a.m. and 8 p. m., 
daily; the resultant duration is shown by figures attached 
to each arrow. The temperatures are the means of daily 
maxima and minima and are reduced to sea level. The pres- 
sures are the means of 8 a.m. and 8 p. m. observations, daily, 
and are reduced to sea level and to standard gravity. The 
reduction for 30 inches of the mercurial barometer, as for- 
merly shown by the marginal figures for each degree of lati- 
tude, has already been applied. 

Chart V.—Hydrographs for seven principal rivers of the 
United States. 

Chart VI.—Surface temperatures; maximum, minimum, 
and mean. Lines of equal monthly mean temperature in 


The dates on which the number of reports of thunderstorms 
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red; lines of equal maximum temperature in black; and sents the percentage of sunshine, and the values thus obtained 
lines of equal minimum temperature (dotted) also in black. have been used in preparing Chart VII. 

Chart VII.—Percentage of sunshine. The average cloudi- Chart VIII.—West Indian monthly isobars, isotherms, an 
ness at each Weather Bureau station is determined by nu- resultant winds. 
merous personal observations during the day. Thedifference Chart 1X.—Total snowfall. 
between the observed cloudiness and 100, it is assumed, repre- Chart X.—Depth of snow on ground at close of month. 
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Elevation of | 


| Instruments. | 
le 
| hes | 
Pita 
Stations, | a5 
Py 
| 
lq 
New England. 
Eastport ...... ... 76 69 
Portland, Me...... 108 81 
Northfield ......... 876) 15 
125 115 
Nantucket .......- 12 43 
Block Island ..... 26) 11 
Narragansett .......... 10 
New Haven........ 106 117 
Mid. Atlan, States. 
Albany % 84 
Binghamton....... 875 79 
New York.......-- 314 108 
Harrisburg ......-- 874 04 
Philadelphia ..... 117 168 
Scranton .. ««. 805 111 
Atlantic City...... 52 68 
Cape May....«.. 17\ 47 
Baltimore ........ 123 68 
Washington. ..... 112 59 
Cape Henry 5 
Lynchburg .. ...-- 681 83 
Norfolk. 91 102 
Richmond ......... 144 82 
8S. Atlantic States. 
Charlotte........ 773) 68 
Hatteras .......... 17 
Kittyhawk ........ 8 12 
Raleigh ..... «...- 376 93 
Wilmington ....... 78 82 
Charleston ........ 48 14 
Augusta... .. «... 180 89 
Savannah ......... 65 79 
Jacksonville ...... 43 6 
Florida Peninsula. 
Jupiter 13 
Key West.......... 22 48 
60 
Hast Gulf States. 
cc 1,174 139 
370 93 
Pensacola ......... 56, 78 
57, 88 
Montgomery ...... 223 
Meridian .... ..... 375 84 
Vicksburg ......... 65 
New Orleans ...... 51| 88 
West Gulf States. 
Shreveport ........ 249| 77 
Fort Smith ........ 7 
Little Rock........ 357 98 
Corpus Christi. .... 18) 42 
Fort Worth...... 670 106 
Galveston ......... 54 106 
Palestine .......... 510 73 
San Antonio....... 701 67 
Ohio Val. & Tenn. 
Chattanooga. .... 762 106 
Knoxville ........ 1,004 10 
Memphis........... 397 140 
Nashville .......... 546 128 
Lexington.... .... 989) 7! 
Louisville ......... 525 114 
Evansville ........ 
Indianapolis. ...... 822 154 
Cincinnati ......... 628 152 
Columbus. ....... 824 87 
Pittsburg .......... 842 116 
Parkersburg....... 638 77 
06 cc cccccece 1,040 41 
Lower Lake Region. 
Buffalo ............| 767/178 
OBWOERO 335 76 
Rochester ......... 523) 81 
713), 92 
Cleveland 762 190 
Sandusky 629 62 
Toledo.... 628 123 
Lake Region 
Alsons 609 63 
Escanaba. .... .... 612 43 
Grand Haven...... 632, 55 
Houghton ......... 668 66 
Marquette......... 734 79 
Port Huron........ 638 70 
Sault Ste. Marie... 614 40 
Chicago......... 823241 3 
Milwaukee ........ 681 124 
Green Bay......... 617 49 
North Dakota. 
Moorhead. ....... 985 54 
Bismarck .......... 1,674 16 2 
Williston .......... | 1,875, 15 | 31 


above ground. 


Pressure, in inches. | 


oi 8 
a 
| 
29.50 | 29.59 
20.57 2.68 — .33 
28.82 | 20.84 |— .22 
29.62 29.76 |— .28 
29.75 29.76 |— .28 
29.77 29.80 — 
29.72 20.84 
29.78 29.90 17 
20.54 20.89 — 
20.82 | 29.95 
29.04 29.97 .12 
29.88 29.94 — .14 
29.96 29.98 — .11 
29.84 20.98 — .14 
29.88 30.01 — .11 


29.18 | 30.04 — .08 
29.98 | 29.99 
20°63 30.04 
29.95 30.04 .07 
80.02 | 30.07 .05 
29.86 30.06 
29.99 | 30.06 .08 
80.02 | 30.07 — .04 
30.02 | 30.04 .05 
30.08 30.05 — .02 
80.02 | 30.06 — .04 
28.82 30.10 — .05 


20.84 30.11 + .01 
29.62 | 30.13 |+ .04 
29.74 30.14 |+ .08 
30.04 30.06 — .01 
20.38 30.12 + .03 
30.00 30.05 — 
29.55 30.11 .@ 
29.33 90.00 .01 
29.29 | 30.14 |+ .02 
29 01 30.12 -01 
29.71 | 30.15 + .08 
29.54 | 30.14 
29.52 30.12 

29.18 30.11 .01 
29.40 8.12 -00 
29.16 30.10 -00 
29.09 30.05 -O7 
29.39 30.12 -00 
27.91 30.08 |— .05 
29.10 30.00 |— .07 
29.54 29.04 .14 
29.35 29.96 — .12 
29.21 30.038 — .04 
29.18 30.06 — .03 
29.34 | 30.07 .02 
29.34 30.08 .00 
29.21 20.06 — .01 
29.31 30.02 — .05 
29.34 380.06 .00 
29.33 30.05 — .01 
29.20 3005 — .01 
29.31 30.06 — .01 
29.28 80.00 — .06 
29.17 30.11 .08 
29.31 30.10 + .02 
20.37 8.10 + 
29.29 30.11 + .02 
29.10 30 21 + .06 
28.34 380.26 + .10 
28.11 | 30.27 |+ .10 


Mean max. + 
mean min. + 2. 
Departure from 
normal. 
Minimum. 
Greatest daily 


Maximum. 
| Mean maximum. 


| Mean minimum. 
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TABLE 1.—Climawugicai data for Weather Bureau Stations, February, 1901. 


Temperature of the air, in degrees 


31 


an relative humid- 


in 


Maximum 
velocity. | 


ermometer. 


Total movement 


perature of 


range. 
_the dew-point. 
ity, per cent. 
normal. 
Days with .01, or 
more. 
miles. 
tion. 
per | 
hour. 


Mean wet th 
Departure from 
Prevailing direc- | 


| 
| 


Mean tem 
“Me 
| Total. 
Miles 
Direction. 


o 


oor 


— 


4: 


Ser 


SSL 


SS“ 


= 


IES: BS 


Ske 


% S22 


S522 


= 


- 


SS 
COBLS: 


PEPER 


| 


| Partly cloudy days. 
| Cloudy days. 
Average cloudiness, 


| Clear days. 
tenths. 


Total snowfall. 


ean 


— 


24 12 12 


- 2 

SOCK 


—_ 
= 


Ste: 


~ 


— 


33 


— 
“Im 


BSE 


~ 
—— 


: 
== 


Rae 


SeaBSSESS 
on 


~ 


80 
| 
40 18 % 5| 8 18/17 9,276 nw. ne. 
0 2B BW 5 9 12 2 6,755 nw. nw. 
2619-13 38 4 8 8,004 n. nw. 
47 «626 «31 17 | 24 10.456 w. nw. 
38 19 30 11/14 21, 23 12,595 nw. nw. 
39 19 30 1 14 @ 21 16,899 nw. nw. 
41 * 31 8 14 24 We 
41 16 31 17/21 7,555 nw. nw. 1321 4 
4 22%! 3 2 6,338 w. 13 12 10 
37 14624—8 10 31 6,044 nw. n. 13, 13 
42 26 31 12,13 @W 19 15,173 nw. nw. 5 4 10 
43 «16 31 11 | 23 19) 19 8,125 nw. nw. 9 8 101 
46 16 34 12,14 8,646 nw. nw. 5 1441 
38 16 27 2'24 14 6,289 nw. nw. 12 611 
17 10,169 nw. nw. 5 12 11 
16 | @i.... 7,918 nw. nw. 
24 4.036 w. | 
35 24 14 6,972 nw. 38 nw. 5 
9,937 nw. 66 n. 12 
29.24 30.01 — .11 33.23 @ 4.217 nw. 30 nw. 12 
29.90 30.00 — .12 27 | 31 24 6,962 nw. 37 nw. 5 
23 33 2% 2.6 5,155 sw. 28 nw. 22 | 
21 36 «33 2.1 10,799 nw. 50 nw. 13 
30 | 32 2.3 4,922 nw. now. 4 
24,3 2 6 0.0 5,677 nw. 3 w. 
24 + 0.3 6,774 Ww. 2 nw. 2 
M4. — 1.1 of 
2s + 0.2 4,509 nw. 2 w. 4 
24 + 1.1 5,131 w. 24 «sw. 3 
+ 4,800 nw. 2% sw. 
27 — 1.5 7,046 nw. 40 sw. 
81 11 72 52° 2 68 19 — 1.2 7,649 ne. 48 w. 
79 #11 67 2 40) 4,736 nw. 34 sw. 
+ 0. 
6 173 19 4 33 @& —0.6 8 9116 nw. 43 nw. 
69 17 18 | BB | BL 91 .....-. 10 4,923 nw. 30 nw. 
67 59 | | 1D 44 —0.5 11 5,304 n. 30 on. 
0.04 30.11 .00 73 8 58 3 24 43 24) 45 39 «70 04 — 0.7 10) 5,628 n. 31 nw. 
9.86 30.11 — .02 46 6.3 71 17 55 21 24 38 32 4 34 6&8 89 — 1.4 8 4,614 n. 32. nw. 
— 84 72 17 54 18 | 34) 3B | BB 35 — 1.5 10/| 4,187 | n. 22 nw. 
9.82 30.10 .02 45 — 4.6 73 18 56 24 23 4 24) 41 «84 71 + 41.1 10 4,911 ne. 42 nw. 
0.03 30.09 + .01 52 —4.7 8 18 6 81 23 46 2/'48 44 74 1.2 11 6,604 n. 30 on. 
ism — 2.6 75 79 — 1.6 
a7 —4.1 77 18 56 21 39 2) 35 69 91 1.2 12 5,116 e. 28 on. 
41 + 0.3 70 17 52 20/23 32 338 3 30 71 nw. 44 w. 
41 —40 71 17 5O 22 24 33 32) 387 32) 73 .641 nw nw. 
54.0 — 2.4 73 18 60) 34/23 49 29/52 50 87 ,210 se. n. ‘ | 
48 — 2.6 79 18 57 23 4 2 44 42 81 613 n. ne. 
52 — 3.2 84 68 2 42 4 39 68 699 n. 
31 — 7.1 73 
— 6.3 71 18 48 20 30 34 33 «59 nw. nw. 1 
—5.9 70 18 46 21, 2 36 30 2 68 sw. w. 
— 3.2 72) 17 4 23 34 24 «36 nw. w. 
37.0 — 5.7 70 17 46 23 @ 34/31 24 64 nw. se. 
— 6.6 61 17 37 Ww. nw. 
31 — 6.7 65 17 39 23) 24 84) 27 | 23 74 nw. nw. 
31 | 27) 94 | 88 |... |.... w. sw. 
24 — 8.3 51 17 381 6 17 81) 21) 18 10 w. sw. 
27 —9 6 31 11 nw. w. 
23 - 8 24 16 B21 17 10 w. nw. 
— 8 23 18 21) 15 14 nw. nw. 
27 - 9 23; 19 29) 2 2 5 nw. nw. 
7 14 87 | 2) 16 17 w. 
17 233 #13 15/11 23°11,747  ~w. sw. ‘ 
18 24613 18 9,796 nw. nw. 
17 24 12 #21) 15) 12 23 «7,286 «sw. nw. 
18 14 18 2 16 8117 w. nw. 
19 23 14 22/17 14 11,0088 sw. w. 
18 23; 12 17 18 10 6.4% w. nw. 
17 23 11 @ 16) 12 7 7,468 w. ne. 
if 23 10 21) 15 12 10 8,497 w. ne. 
15, 13° 10 7 6,856 w. nw. 
11, 1 868 7 5,176 ow. nw. } 
— 17 15 17 9,152 nw. w. 
20 4,811 | nw. nw. 
13.3 12. 10 1.0 17 7,235 w. nw. 
18.2 14/11 1.1 11 | 7,775 | w. n. 
10.9 8 6 1.1; 7 | 5,029 w. nw. 
17.0 16 18 0.2 7 11,162) w. ne. 
16.6 10 0.1 6 7,874 w. ne. 
13.0 1 5 1.8 6 5,452 sw. n 
10.9 9\ 4 0.4 9 6,647 nw. nw. 
9.7 0.3 
8.6 7; 6 0.5 4 7,048 nw. nw. 
11.4 8 1 0.4 3 6,430 nw. nw. 
9.0 7' 8| 0.0 8 5,917 ow. nw. 
— — | 


cr 

or 
oo 
ot 
w+ 
on 

ov 


81 


Boje or 
| z= | = ave wot e 
| 40 EE ese S Bed os os 
=> 4S: 8825 SER > 
= 
= 
one 


igre 
; 
| 
| 
| 
| 
| 
| 


MONTHLY WEATHER REVIEW. 


Fesrvuary, 1901 


Stations. 


Alabama. 


Birmingham... 


Bridgeport .... 


Burkville ...... 


ce 
Camp 


Citronelle. 


Daphne..........- 
Demopolis ....... 

Elba TTT 
Bc 
Evergreen. 
Gadeden 


Greenville. 
Ham lIton..... 


Healing Springs... 
Highland Home. 
Letohatchee. .... 
Livingston @..... 
Lock No, 4. 


Madison Station 


Maplegrove .... 
Mount Willing .......... 
Newberm ......... 


Newburg ...... 


Notasulga 
Opelika... 
Pineapple 
Pushmataha............. 
Scottsboro. 
Thomasville ............ 
Unioa Springs ........... 
Uniontown 
Valleyhead......... 
Wetumpka. 


Arizona. 


Allaire Ranch.......... 


Arivaca . . 


Arizona Cc anal C o. Dam. 

Benson *!..... ‘ 

cence cooce 
Buckeye..... TTT 
Camp Creek. 
Casagrande *!........... 
Champie COMP 
cc 


Congress ........ 


Dragoon Summit +i 
Dudleyville .............+ 
Fort Apache............. 
Port Defiance...... we 
Fort Huachuca......... 
Fort Mohave........... 
Gilabend *!........... 


Jerome. 


Maric opa 


Mesa. 


Mohaw k Summit 


Mount Huachuca 


Natural 


GEO 


Parker....... 
Peoria ....... 
cone 
cece - ove 
Pinal Ranch.......... 


snow. 


Total depth of | 


Minimum. 


: So Mean. 


— — | 
vo —) 


RE 
Ow 


Se wow 


wo 


SS: 


Stations. 


Arizona—Cont’d. 


San Carlos ...... 


Sentinel *!. ........++. 


Walnut Grove. .... ... 


Arkadelphia 


Arkarass 


Beebranch 


Blanchard Springs ..... 


Conway ..... 


Dardanelle . 


oO 
Fayetteville 
Hardy ......... 


Helena 
Hot 
Jonesboro 

Keesees Ferry .....-..-- 


« 


sc 


New Gascony.........+. 


NOWPOEE Be 


Russellville ..........+.- 
Silversprings............ 


Splelerville............. 


Texarkana .. 
eee 
Washington 


Winchester ............ 
Witts Springs ...... 

California. 
Bakersfield 


Ballast Point L. li. ..... 
Bear Valley..........++- 


Branscomb ............ 


Callemte 


Campbell ............... 


Cape Mendocino L. H... ..... 
63 


Claremont...... 
Corning * «+ 
Crescent City .......... 
Crescent City 


Cuyamaca 


snow. 


Total depth of 


Maximum. 
Minimum. 


cou’ aa’ o 


we 


TABLE II. Climatological record of voluntary and other February, 1901. 


Stations. 


California—Cont’'d. 


Dunnigan 


East Brother L. H...... 


Elsinore 


Escondido 
Fallbrook 
Folsom City*'........... 
Georgetown. .... 
Gilroy (near) 
Grand Island 


Greenville 
Healdsburg ..........-- 


dene 
Iowa Hill®!. ........... 
Jackson (near) .......... 


it 

King City *!....... 
Kono Tayee ...........+. 
Laporte ®? 
Las Fuentes Ranch ..... 
Lick Observatory ....... 
Lime Point L. H......... 
Mammoth 
Manzana .. 

Mare Island L. Hl... .... 
Mills College ...... ....- 


Milton 
Meheluane 


Temperature. Prec! pita- 


(Fahrenheit. ) tion. 

3 

3 
eis 
| ; | 

° ° ° Ine. Ine. 
69 80 «52.6 5.45 
5.50 
62 11 | 35.2 15.36 4.0 
2750.6 3.81 
53.8 4.61 
95 31 55.4 5.21 
SS 30 «(455.0 5.17 
7 3151.3 6.87 
66 34 49.6 9.72 
73 24 45.0 13.7 27.0 
2552.9 3.61 
7 30 «(51.2 4.96 
644 —7 34.8 7.91 41.5 
7 50.9 2.61 
M4 26 «451.1 8.95 
76 2 | 51.2 2.88 
7.84 
92 38 «(64.2 1.46 
72 28 45.6 12.61 29.8 
90 36 «60.5 4.97 
68 22 45.1 | 11.24) 12.5 
6.2 
ence 8.54 
72 2 47.7 3.51 
68 $1 | 47.7 4.88 |...... 
6.27 
5.99 
62 12 34.3 18.35 69.8 
3.90 
7 30 7.10 
7 30 | 52.7 2.84 
63 17 40.4 5.92 | 24.0 
5.71 
73 30) «50.8 5.7! 
7 82 52.2 9.74 
87 32 | 61.8 70 
78 2 47.6 68 19.0 
39 
72 25 | 49.3 15 
46 4.0 
x0 
85 33 O54 27 


an 
x 


8.0 
6.0 
38.0 
Monterey ............. 30 11 
79 30 | 47 28 3.0 
483 
Mount St. Helema. 96 3.0 
cece 7 29 | 51.2 12 
Nevada City............ 7 17 | 42.1 | 13.12 26.0 
Newhall ®!, 24° 50.7 6.14 
tees 82 37 | 55.8 7.87 
North Bloomfield ...... 7 16 43.0 13.46 40.0 
North Ontario....... 81 52.6 6.10 
North San Juan*! 80 24 | 48.1 | 12.44 18.0 
74 34 52.0 6.02 
ene 69 27 45.6 10.46 4.0 
7 31 49.8 5.14 
7 2849.8 6.33 
Paso Robles? ...... ‘ 7 24'50.8 5.37 
Peachland *5........... 80 30 | 51.4 | 7.82 
Piedras Blancas L. H....). 5.53 
Pigeon Point L. 3.89 
35 | 56. 4.92 
70 18 | 9.53 7.0 
Point Ano Nuevo L. 3.62 
Point Arena L. 6.16 
Point Conception L. 2.28 
Point George L. H.......\...... 5.04 
Point Hueneme L. H....|..... 1.93 
Paint Lobos . 6S 38 5.89 
Polat Momtara L. BH. 7.30 
Pomona (near).......-- 92 28 55.4 4.46 
Poway *5 88 35 55.6 5.82 
Quincy 58 — 2 35.1 8.21) 31.0 
Ranch House. 4.20 
78 29 48.8 5.52 7 
Redlands ...........++. 80 | 54.9) 3.79 
cece 74 $1 | 53.0 |....... 
Riverside...... 30 55.8 2.74 
Roe Island L. H.........'.. ont | 4.18 | 


82 
Temperature. Precipita- Temperature. Precipita- 
(Fahrenhett.) tio | | (Fahrenheit.) tion. | 
| | 
| | 38 | | a5 
= Z | 
| Ine. | Ins | © | © | Ins. | Ins. |) 
6 619 3.56 | 5.0 84 (50.42.74 
18* 49.6" 3.32 4.0 
71 91 | 38.66 |..... 27 | 54.6 3.00 
7 67 436.9 3.81 36.0 
17 44.2 4.08| 6M Tombstone............... 72) 47-2) 1.19) 20 
44.0' 5.02| 20 | Tuba.................-| 6) 19/41.2!) 0.73) 2.5 
51.4/ 1.36| TM Tucson................| 81/520) 1.38 
9.90]. .... | 98/662) 0.16| T. 
5.4) 7.17 | | 18.0 
6.59 
44.2 3.66 7% 18 4.1 8 2.5 
7.4 6.76 19 | 47.7 2.0 
sees] B07 7.0 Hu 
733 «(15 40.6 
76 12/449 4 
78 17 | 42.0' 8 
71 15 | 36.0 2 
13/896.2) 1.16 
72) 14 36.60 (2.57 
2.17 
69 2 4 2.30 
3.43 2.0 
1.44, 2.2 
39 
2.21 6.5 
13 
18) 39.4! 3.20) 1.0 
15 1843.0) 2.44) T 
45 43.0 2.39 
87.2 66 14/35.4 0.74) 
38.2 16 37.0 2.62 1) 
44.0 75 21 44.6 249 0, 
42.8 2.87 0. 
9.98 |..... 
44.2 3.22 0.1 
40.6 0.9 0.5 
44.0 2.66 
44.7 1.63) T. 
45.0 225 1.6 
37.6 | 67 10 96.4| 1.70| T. 
41.0 76 13 44.2) 2.93) 20 
a 51.4 Ho 72, 19/4 1.69 |..... 
55.1) | 6 1.74 4.2 
60.0 | 73 20/4 200) 1.5 
49.4 17/4 2.74| T. 
45.6 57 | 9 4 2.61 3.0 
| 7% 18/4 3.87 6.0 
56.1 [ao | 8612/4 2.48 5.0 
19.2 T. 12/41.9! 238!) 1.0 
59.2 30 | 7 | 14/426) 272| 6.0 
53.8 10 | 65 13 »| 1.36 4.0 
49.4 2.0 68) 11 30.8 0.5 
Po a0 29 | 52.2 71 25 
70 47| 5.0 47.8 
51.4 98 | | 49.0 |....... 
7 | 34/46.0 8.0 
60 1 | 41.6 90.06 | 77.0 
87 | «49.6 | 6.0 
7 47.2 5.5 | Berkeley ...............| 96) 5.91 
85 | 34/566 48.6| 1.01| 5.0 
84 | Bodie 50 | 22.0) 26.5 
21 | 44.7 18.79 | 67.0 
382/540 70 34 56.6 2.10 
40) 62.1 87 74 30 51.6 5.15 
57 | 21.0 — 7 313) 27.5 
2 81) 15.0 47 30.4 22.45 113.0 
79 | 83; 525) 5.13 T. 
Pantano * 80) 86/560) Hoo! 3.0 7% 80 48.6 «5.00 20 
30) 59.6 25 | 62 30 46.8 13.73 
8 34 | 55.6 89 | 
8 «3255.0 | 88.0 13.26 47.2 | 
48.8 81, 52.5/ 1.62 


Fesruary, 1901. 


MONTHLY WEATHER REVIEW. 


Temperature. 
(Fahrenheit.) 


Stations. 


=] | 
5 
x & | 
= 2 
California—Cont’d. ° 
7 46.8 
Sacramento....... 7 50 2 
96 65.5 
San Bernardino......... 89 55.3 
San Jacinto 89 52.4 
San Leandro*®.......... 7 51.9 
San 7 48.5 
San Miguel ®'............ vi 49.8 
San Miguel Island ...... 85 55.4 
Santa Barbara.......... S4 56.4 
Santa Barbara L.H..... .... 
Santa Cruz .......... 81 
Santa Maria..........-.- 86 
Santa Paula .........+.+. 88 
Santa Roan 78 
Sierra Madre ........... 83 
Stanford University..... 72 
Stockton 66 
Summerdale ............ 68 
Susanville ........ 58 
Tehama® 78 
Tejon Ranch. ...... .. 75 
denn. 
81 8. 
Upper Mattole*'......... 72 46.7 
Vacaville 7 51.7 
Li. 89 56.1 
74 50.7 
West 
Wheatland .............. 72 48.8 
rh 54.3 
Wilmington *! .......... 79 52.3 
Wire Bridge*®........... 74 49.0 
Yerba Buena L.H. .... ..... 
59 
Colorado 
62 
68 
Breckenridge ........... 38 
66 
Castlerock ..... cece 59 
60 
Cheyenne Wells........ 63 
600604 59 
Colorado Springs ....... 61 
COPS 60 


Fort Collins 
Fort Morgan 


Gleneyrie ....... 59 


53 .8 
7 
Holyoke (near) .......... 60 6 
3 
Lake Moraine......... 48 3.0 
70 9.6 
Leadville (near) ........ 
62 

9 


54 


snow. 
Total depth of | 
snow. 

Rain and melted | 
snow. 
Total depth of | 

snow. 


Rain and melted 


Maximum. 
Minimum. 


Colorado—Cont’d. Florida—Cont’d. 


St. Francis ......... 


Stephensville*'. 


°" 


Santa Clara... 


~ 


oof 


~ 
= 


Columbus.... ....- 


Sees: 


oo 


Lake Konomoc. 


North Grosvenor Dale.. 
Louisville ....... 


West Simsbury 


ooo 


District of Columbia. 
Distributing Reservoir*® 
Receiving Reservoir*>.. 
West Washington 


— 
= 


OSS 


De Funiak Springs 


> 


Federal Point . 


= 

= 


Port 


= 
= 


ano 


cvs 


= 


Manatee .......... 


pa 


Merritt Island ...... 


Micanopy .......+... 


Orlando ..... cess 


Temperature. 


(Fahrenheit.) 


| 
& 
= = 
° ° ° 
85 | 25 b7. 
7 | 28 | 49.6 
80 56.4 
71 23 52.0 
7 31 51.0 
22 55.2 
84" 34" 60.4° 
7 29 51.6 
85 | 53.4 
28 50.4 
68 25 «48.4 
86 28 7.2 
7 21° 40.5 
64 2 46.0 
70 25 47.6 
7 9 | 45.9 
68 19 | 43.8 
70 15 40.3 
7 15 41. 
vi 25 48.6 
71 12 44. 
68 1438. 
664, 224 43. 
7 15 43. 
70 | 9 | 37. 
69 2 36. 
70 13 44.0 
66 17 | 42.2 
7 21 48.3 
7 20 49.2 
7 23 «48.0 
65 18 38.8 
15 42.6 
71 11 39.8 
70 14 45.7 
7 21 45.6 
70 18 | 44.8 
7 23 49.0 
68 18 | 40.1 


7 17 | 45.0 


68 19 | 39.6 
7 19 47.0 
7 14 | 44.6 
7 24 «50.0 
vi 254) 49.9 
7 18 47. 


69 15 44 
—1 29.4 
— 3 28.8 
46 2.0 
52, —2 26.4 
38 | — 1! 19.44 
47 —9 24.4 
45 | —25 174 
48 —9 -2 
61 —18 22.4 
68 10 37.0 
67 8 | 36.2 
50 —6 22.8 
50 | — 1 | 22.6 
46 | --28 | 19.9 
52 8 | 30.0 
47 | —14 | 18.5 
50 11 | 31.2 
48 1 | 26.8 
60 —4 31.6 
55 8 | 82.4 
—20 21.6 
5 | 35.2 
57 | 12) 36.4 


~ 
= 
» 


Precipita- 
tion. 


snow. 


Rain and melted 
snc Ww. 


Total depth of 


| Ina, 


= 


= 


woocone 


= 
= 


& = 


SOB S SOS 


z 


One 


TaBLe IIl.—Climatological record of voluntary and other cooperating observers—Continued. 
Precipita- Temperature. Precipita- 
tion. (Fahrenheit.) tion. 
| 
Stations. 
50 | —13 | 22.8) 0.72 
51 | —18 | 26.2| 2.05 17.0 || St. Andrews.... ...... 
60 1.10| 10.0 || St. Augustine ........... 
53 | —23 | 21.2 0.92 12.2 | Sebastian 
0.10| 0.5 || y........ 
Rogers Mesa ............| 62) 11 | 35.9/| 0.29 
RUDY 4.00] 89.0 |] Switeeriand .......... 
59 —6 2.9 7. T Tallahassee ............. 
64, — 8 32.1 0.07 
CO} — 4 | 28.5) 0.00 || Adairsville .... 
50 —10 23.8 0.38 
Wagon Wheel............ 56| —81 15.6 0.47 
34 Walden 46 —25 | 19.4) 0.35 || Covington. 
8? 75.0 0 || Dahlonega....... 
17 10 Wray 15 1.87 Dublin 
62 Connecticut. Experiment ............. 
52 Bridgeport ...........+. 47 3 24.6 85 2 || 
97 «6.49.0 Canton 
47 22.0 55 5 OFt GAINES 
49 S4 8 | Gainesville....... 
75 -60 0 || Greenbush 
99 46 —2 29 63 6.5 Hawkinsville ........... 
99 New London ............ 41 9 | 23.8 58 1.5 || Hephzibah 
80 
75 
31 
97 Lumpkin 70 21 46.6 
96 Marshallville. .......... 70 19 46.0 
54 75 22 | 49.5 
22 6600 ones G2 16 45.8 
22 69 14 43.4 
8... 25 50.0 
65 17 | 39.0 
0.77 
0.22 «6 70 25 | 50.4 
0.15 Point Peter 72 10 41.7 
0.30 73 22 47.8 
0. 63 51 15 308 BS |] 68 19 | 45.8 
0.11 75 O.2 1] 68 14 89.8 
0.30 
059 34 Statesboro ...... 
26 Talbotton ........ 
16 Thomasville..... 
44 TOOGOR 
15 
86 
sees | Washington | 
4.91 Waynesboro 
63 | —15 | 24.5 2.01 
: wus 59 | —18 | 22.1 1.79 idaho. 
4.83 American Falls ........ 
-21 22.0 4.72 
10. 65 Chesterfield ............- 
7.65 Downey 
6.75 CY 
6.67 
2.15 . 
9 1.06 Hanley 
2.13 0 72 Murray . 
0.49 2.60 Oakley .... 
0.47 1 49 cece 
1.33 
| 0.75 3.27 | 
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Fepruary, 1901 


snow. 


snow. 


Total depth of 


84 
= 

Idaho—Cont'd. ° ° 
Priest River........ ecooel 27. 
Bt. Maries | 51 31. 
Swan Valley ....... .... 56 20. 
Weston 52 | 28. 

inots. 

seve 61 7 | 
Alexander 50 | 
Ashton 38 4 18. 
Astoria “4 6 
Auroraa 37 14. 
Bloomin 5O 4/21. 
Bushnel 59 
Cambridge .......... 40 17. 
Centralia.... 6 s 9 | 80. 
Charleston ont 26. 
Chemung .... 33 9. 
G00 
Coatsburg ... 
Cobden 
‘ 


Grafton ...... 06. 


Griggsville ...... 
Halfway. 
Halliday ...... 
Henry ..... 


Kishwaukee............. 


McLeansboro ........... 
Martineville ............ 
Martinton ............. 
Mascoutah ... 

Minonk ......... 
Monmouth. ...........+.. 
Monticello... «...«.. 


Morrisonville ........... 


Mount Carmel .......... 


Mount Pulaski.......... 
Mount Vernon ......... 
New Burnside .......... 


Roundgrove............. 
curses coe 
St. Charles **............ 
Shobonier «s+. 
569000 
Sullivan ...... 


Winchester...... 
Winnehago.. .. ees 
Zi 


| Rain and melted | 


| 


S228! 


cows 
vo 


Saw 


32 


wwe 


z 


SERBRESE 


Ce 
= 


~ 
zx 


Bt 


83 
on 


Stations. 


Indiana—Cont'd. 
Bloomington ...........- 


Butlerville .............. 
Cambridge City.... .... 


Columbus ...... 


Connersville ... 


Crawfordsville... 


Edwardsville*'......... 
Fairmount .... ......... 
Fort Wayne............- 
Franklin®: .......-..... 
Greencastle ............. 


Greensburg ........ 


Huntington ..... 
Jeffersonville ........... 
Knightstown ............ 
000: 


Mount Vernon .......... 
Northfield.......... 
sone 


Peru 

Prairie Creek.... ....... 
Richmond .......... «++. 


Scottsburg 
Shelbyviiie.............. 
South Bend ............. 


SYTACUSE .. 
Terre Haute 
Valparaiso ......... 


Winamac....... eee 


Chickasha. 


Claremore .......... 


Hartshorne ....... ..... 
Lehigh...... 
Marlow... ... 


Amana 


Bancroft .... 


Belknap 


Bri 
Buckingham ...... 


Carroll 


| Cedar Rapids. 


(Fahrenheit.) 


Maximum. 
Minimum. 
Mean. 


Yo 


| 
aoe 


| 
ace 


ees 
eon 


o~ 


Sm 


2.13 
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Precipita- | 
tion. | 
3 
a 
= Stations. 
= ° 
ae 
en = 
Ins. | Ine nt’d 


lowa—Co: 
Centerville ...... 


10.0 Chariton...... 
3.5 | Charles City............. 


College Springs ......... 
Columbus Junction.... 


Forest City 
Fort Dodge ............. 
Fort Madison ........... 
oun 


Grand Meadow .... 
Greenfield...... Seen 
Grinnell (near) .......... 


ova 
@ 


4.0 Grundy Center.......... 
12.8 Hamburg........ 
6.0 Harlan ...... 
4.8 || 
|| Hedrick wae 
19.0 Humboldt............ 
30.0 Independence........... 
21.0 lowa City..... 
2.5  lowa Fails ......... 
10.8 Keosauqua........ 
7.0 || Km@uxville 
1.0 Lacona...... 
16.5 || Lansing............ 
8.0 || Larchwood 
Larrabee ........ 
0.5 || 
6.0 Logan ...... 
1.0 Maquoketa.............. 
T. Marshalitown .... ...... 
10.0 Monticello 
Mount Pleasant ........ 
2.0 Mount Vernondé......... 
3.8 New Hampton.......... 
7. 
2.5 Northwood ............. 
Odebolt ..........+ senees 
Onawa ........ 
11.0 Osage........ 
23.5 || 
6.5 
4.0  Ovid......... cece 
15.0 Pacific Junction ....... 
7.0 
16.0 
2.2 
6.0 
10.0 
10.2 
20.0 
14.0 Sorantom 
10.5 Sigourney... .. ...... 
15.5 | Sioux Center............ 
12.5 Spirit Lake....... ...... 
6.5 | Storm Lake............. 


| Maximum. 
Minimum. 


° 


Temperature. Precipita- 
(Fahrenheit.) 


18.8 


Rain and melted 
snow. 
Total depth of 
snow. 


~ 
x 


— Oo 
oo’ 


BEE: 


= 


Seens 


SSK HSM 


SCHAMA 


tion. | 
| | | 
| 
I | | 
| 
° | ° ° 
53 —8 ] 
864) —14 ( 
40 —10 1 
; 58 — 8 ( \ 
48 —12 | 
57 —6 
— 6 | : 
48 42 —11 1 
46 —11¢ 
46 1 
49 37 | | 11.8 | 
-| 42| — 20.6 
44 40 —11 15.2 
62 dees 41 —18 13.8 
41 48 | —15 | 15.6 
Lafayette 47 87 | | 12.8 
Dwight ....... eee! Madisona 41|—8 18.0 
otf 23.2) 40 —19 15.8 
66606006 coos] 20.9 1.53 — 6 | 18.6 
Galva . | 49 22.8 | 1.92 — 2.0 
68 | 82.2 0.80 30|— 5/| 12.4 
4 | 21.3 1.50 41 15.6 
0 : 62 28 6 4 —6 Ww.8 
8 43 22.2 38 —3 17.4 
9 4 5S 27.4 38 | —11 | 16.7 
6 61 28.6 4 —10 15.6 
6 60 20.6 ese 
2 4 23.0 42> — 8 17.04 
Hillsboro 2/1 52) 23.0 44 —10 19.2 
2 1 53 25.6 42'—7 W.0 
Lahar 1 36 — 16.2 17.8 
tar aS 0 36°; — 15.0 37 | —13 | 12.8 
Loami 57 25.6 414] — 6 | 19.5 
62 & 15.2 41 | —21 | 14.6 
55 4'2 Veedersburg ees 51 | — 22.2 37 | —17 «14.5 
49-20 If 25.9 —7/ 21.8 
63 5 61 27.4 4 —10 18.2 
M 8 Washington.... «...... 27.0 
Worthington ............ 58 | 5 | —9/ 17.9 
46 0.2 indian Territory. | 45 | —10 | 17.4 
Bengal 72 16 pu@ee 
464 —9 2.6 
75 16 42 | —12 | 18.2 
70 8 40 | —14 | 15.2 
cece 72 15 44 | —12 | 20.2 
70| 12 43; —7/ 0.2 
dese Pauls Valley ............ 70 15 40' —10 16.0 
© || Somth 41 | —15 | 17.6 
8 || Tahlequah...............| 67| 10) M4 41 | —10 | 15.4 
4 42 | —15 | 17.0 
10 Falis..........| 40 | —18 | 13.2 
Robinson 5 Towa. 47 | —5 21.9 
36 B 9) 126 
3 42 | ~—17 | 18.0 
0 45 —11 | 19.4 
5 48 | 22.6 
5 46 —12 16.6 
42' —8/ 19.5 
cece 40 | —10 | 17.4 
cane cecaces 4 | —9/ 19.9 
Tiakilwa .. 4 —10 42> —10 18.8 
28.0 elleplaine..............| 40% —13 40 | —4/ 19.4 
9.0 —12 4 —10 15.3 
16.5 #0 —7 15.4 16.8 
12.2 42 —12 | 19.0 
16.0 —5 21.0 45 —10 | 18.3 
Indiana. B 48*; — 5*| 
1 6.3 | 44 —6 6.0 42, — 9) 17.4 
| 18.4) 39 | ~18 | 15.2! 45°' — 5 | 18.6 | 
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Temperature. Precipita- 
(Fahrenheit.) tion. 
3 
Se 
g g 
& n 
iz 
= = = 
| 
Towa—Cont'd. | ° | | Ine. 
Thurman 47) —18 22.0 1.85) 14.0 
—15 | 17.0° 1.80| 13.0 
46 | —10 20.6 1.15) 11.0 
39 — 5 | 15.8 1.50 15.0 
4 —7 19.1) 0.83) 14.5 
Washington ............. | 41) —13 | 17.5 1.80 Senne 
Waterloo............... 40) —13/ 15.9 1.06) 11.0 
89 | —15 | 15.1) 0.97| 7.0 
Westbend*!.............. 40|/—8/ 162) 0.43/ 38.8 
Wilton Junction........ 15 15.4 206! 19.5 
Winterset ........ sess — 7 | 19.8| 1.20] 12.0 
Kansas. 
65 —16 24.0 0.95) 9.0 
Altoona -| 6 31.0 1.36) 0.8 
51|—8 24.4) 1.75 | 21.5 
Beloit 58 | —12 22.7) 1.31) 13.1 
Burlington........ 298) 1.52) 6.0 
65.40 67 | — 9 | 33.6) 1.67 0.7 
64 —13 24.8 0.81 7.8 
Columbus 62 12 | 33.0) 1.42 3.0 
css coe 64 —10 2.0 0.60 6.0 
6 —9/2%5.6 0.85) 8.5 
Ellinwood....... 70|— 7 | 17.8 
6 2.8) 1.20!) 12.0 
Englewood........ | 74) 38.8 | 0.28) T. 
Eureka....... 2.80 5.5 
Eureka Ranch .......... 69 | —10 26.4 0.65) 6.5 
Fallriver ......... 81.7] 1.88] T. 
Fort Leavenworth...... | 2.27) 22.7 
Frankfort .......... ...-| 1.10! 11.0 
Garden City............- 70|—6 29.0 0.55 4.0 
Gove*'..... 4 88/—7/28.4) 0.60| 6.0 
Grenola ....... | 67 8 | 32.2, 1.30 ro 
59| — 9 24.2/ 1.14] 10.0 
Horton .. ..... | BO|—5/ 26.6 1.66! 16.0 
| 66) —12 25.9 1.00| 10.0 
Hutchinson..... | —5/ 28.6) 1.40/ 14.0 
Independence........... 67 12 34.2) 1.29 0.2 
cc eee 70|'—6 2.0 1.36 8.5 
-| 68 —5 30.0 0.f2 6.0 
57 | — 4/ 27.0; 1.80] 15.0 
58 | —12 23.6 1.20; 120 
| 60} 1/ 27.8) 1.82 8.5 
68 | 24.8 0.45 4.5 
Little River 66 | — 6 27.1 1.60 15.5 
McPherson ............. | 6|—8 2.4) 2.53 25.5 
Madison coe] 29.0) 1.18) 7.0 
Manhattanc............. 53'|—13 26.8, 1.98 | 20.8 
Medicine Lodge. 33.4 0.66 1.8 
Minneapolis ..... 60 | —10 | 23.6 1.08! 10.5 
Mounthope *! ........... | 64) 2 30.4, 1.88 5.5 
Ness City 30.2 1.09! 10.2 
Norwich........ | 90 331.7) 0.59 
| 88|—6/ 97.1) 1.10] 11.0 
Osage City 58 —11 26.6) 1.31) 12.1 
| | 12 | 34.6 1.48 
. |; 28.0) 1.61 7.8 
Phillipsburg..... ... 1.90] 120 
Pratt 90.6) 1.00] 10.0 
Rome.... eoee 71 | 9 | 33.0 1.00 1.0 
Salina. ...... 61) — 8 24.7) 1.42) 13.0 
Scott ....... 69 | —14 27.2 0.50 5.0 
Sedan 67 9/32.9| 2.53 
Seneca ......... 51 —7/| 24.2) 1.12] 10.0 
Toronto 66 6/29.5 1.50 3.5 
Tribune... 66 —12 26.2 0.50; 5.0 
ysses.. . 78 | 29.4) 0.55 5.5 
Valley Falls. 54 —10 | 24.4 2.10) 21.0 
Viroqua 70|—4 31.2 0.60 60 
Wakeeney (near)*'.... 60 —8 26 0.70 7.0 
Yates Center............ 6) 1.15) 3.5 
entuc: 
Anchorage 64 8 | 30.1 0.96 1.5 
67 | 10 | 82.6 0.85 1.5 
10 | 33.4 2.58 4.2 
Berea..... 6 | 31.9 0.70 2.3 
Bowling Green .... .... 66 14/342) 1.15 2.0 
Burnside ...... ees) G67") 11°) 86.4¢) 1.27 0.7 
Catlettsburg ............ 56 1/| 20.8; 1.14 T. 
Centertown ......... 9 88.6; 0.4) T. 
re | 70 10 34.0 1.17 2.5 
12' 34.0! 1.11 1.5 


Stations. 


Kentucky—Cont’d. 


| 
Fords Ferry..... 


Georgetown. ...........- 


Greensburg ........... 


Henderson ...........+... 


Hopkinsville ...... ones 


cave 


Loretto @ 
Manchester 


Marrowbone............ 

Mount Sterling.......... 
Owensboro 


Owenton......... 


Paducaha........ 


tt 
Shelby City....... ..... 


Abbeville ....... 
2005000 


9000600000 
Baton Rouge .... 

Burnside ...... 
Calhoun ....... 


Cheneyville ........... 
oc 


Donaldsonville ......... 
Farmerville........ 

‘ 
Grand Coteau ......... 


Hammond........ 


00.0000 000s cece 
Jennings ...... 
Lake Charles...... 
Lake Providence ....... 


New Iberia............. 


Paincourtville 
Plain Dealing ........... 


Southern University.... 
Sugar Ex. Station....... 
Sugartown ...... 
Venice ..... 
White Sulphur Springs. 


aine. 


Bar Harbor...... 


North Bridgton......... 
Rumford Falls... ...... 


| Annapolis ............... 
| Bachmans Valley....... 
Boettcherville .......... 


snow. 
snow. 


| Maximum. 
o | Minimum. 
| Mean. 


Bo 
=> 


. 
= 


WARROAD DWH 


CHR 
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Stations. 


Maryland—Cont'd. 


Charlotte Hall .......... 


Chestertown ....... 


| 


Clearspring ............. 


Collegepark .......... 
Cumberland 
Darlington .... 

Deerpark ... 

shack 
Frederick ....... 


Greenspring Furnace.. | 


Hancock ..... 


Johns Hopkins Hospita) 
Mount St. Marys Coll... 
6600 
Prince Fredericktown.. 
Princess Anne........... 
5086s 


Sudlersville . ........... 


Sunnyside......... .... 
Takoma Park .......... 


6 64555 
Van Bibber........... eee 
Westminster ..........- 
Massachusetts. 
Bedford . ....... 
Bluehill (summit) ....... 
Cambridge ..........++- 


East Templeton*!...... 
Fitchburga*! ........... 


Framingham ...........-. 


Groton...... eee 


ole 


Leominster........+.... 


Ludlow Center.........- 
Middleboro........ 
New Bedford a.......... 
Plymouth*!.. . ..... 


Somerset 


| Springfield Armory .... 
0000. 


Tauntone 


Michigan. 


Ball Mountain.......... 
ane 

Battlecreek ............. 

Berrien Springs . 
Birmingham ........ — 
Boo 


(Fahrenheit.) 


Temperature. 


a | § 
= 
elole| 
54 7 | 26.8 | 
10) 31.8 
3) 25.6 
49 12) 30.2 
52 2) 26.0 
50 7 | 26.1 


47 | — 6 | 19.8 
52 12 | 28.5 
53 14 | 29.6 
47 8 | 26.4 
50 | 6 | 29.6 
46 2 20.8 
55 7 | 26.8 
50 6 | 26.9 
56 | 3 | 27.0 


56 14 30.0 
49 11 28.4 
43 6 | 23.9 
45 10 | 26.4 
51 | 6 | 26.6 
7/| 31.8 
56 12 | 30.4 
54) 3) 28 
56 11 | 29.8 
69 10 | 80.5 
56) 18 | 32.2 
55 9 29.0 
45 | — 5 18.6 | 
55 10 | 28.0 | 
54 7 | 27.1) 
7 11 | 26.4 
47 | 8 | 24.4 | 
51 8 | 27.7 
44 —1 2.0 
45 6 | 22.4 
43 6 204 
46 7 | 22.9 
46 5 | 22.8 | 
45 . 2.0 
40 5 | 16.9 
43 9 | 2.7 | 
43 4 19.0 
42 5 | 19.9 
44 6 | 22.2 
44 4/198 
39 10 | 23.6 | 
43'—2 20.3 
4) 18.2 
21.8 
40 0 | 17.8 
42|—1/ 21.4 
438 | — 1/ 20.8 
9 | 
40'— 15.8 
48 10 | 24.2 
43 12 | 25.8 
46 5) 22.2 
47 6 | 21.6 


43 6 | 20.8 
—15 13.4 
35 | —18 | 12.8 
37 | —12 | 16.6 
34 | —12/| 13.8 
33 | — 15.4 
88 | —22 | 16.0 
35 —12/ 15.2 
33 | —21 | 13.7 
35  — 6/ 14.2 
44 | —10 | 11.4 |...... 
— 9) 16.3 
29; —1/ 17.0 
84; — 13.8 
35 | — 5 17.0 
31 | —15 | 14.0 


snow 
| Total depth of 
snow. 


> 


awwoac’ o 


Ss 


w: 


ok; 


Sueno 


85 
Temperature. | Precipita- | Precipita- 
| 
| = 3 
| mm : 
| = 
= =| 
iz | 
3 ° a 
= | fe 
] | 
1.55 2.5 0.57 
1.68) 6.5 | 0.10 
1.22) 1.2 
60 14 34.9 | 1.56 16 
: 63 13 32.2 | 1.52 57 7 | 28.0 
& 11 36.6 | 1.31 | 
65 9 30.8 | 0.92 | 46° 6°) 25.8: 
62| 12/ 82.2] 0.87 
65) 11 31.0) 1.14 
64 12) 35.0! 0.40) 
63 11 0.70 
| 58 6 | 28.2| 1.50 
51, 30.8) 0.89 
0.43 
0.65 
0.40 
0.09 
0.20 | 
0.77 
0.85 
0.47 
Williamsburg ........... 0.89 
SharpsDurg 0. 63 
0.76 
0.91 8 
0.90 1.0 
0.538 8.0 
Co ee 
0.56 
29 | 5.33 1.18 
18 46 3.80 | 1.04 
26 | 51 6.23 | 1.16 |. 
27 | 51 5.33 | 0.77 
25 52 5.37 | 0.87 
28 | 533 4.97 | 1.17 
22 | 53 7.00 0.74 
27 | 50 4.16 0.80 
2 0.77 
29 0.75 
18 49 1.49 
30 0.72 
80 20 «48 1.20 
80 19 «46 1.39 
83 24 «50 0.25 
80 17 | 45 0.55 
78 23 47 0.77 
78 16 | 44 1.06 |.. 
Opelousas... 78 28 49 
77 18) 468) 3.2) 
79 25 «51 6.58 | Provincetow = 
76 27 5.85 | 
78 28 51 366) 1.5 
78 31 | 5.78 | 41 | — 2/ 21.3 
78 29 | 52. | 5.58 >. 400806] 
GD 8.5 || Westboro 46 21.6 
46 7 | 22.6 
32 —6 11 1.20 11.0 
1 1.80 24.0 Adria) 
35 | —20 14 1.909 19.0 Agricultural College... 
an 39 2 17 1.26 | 12.2 
Farmington 39 —18 14 1.04; 10.5 || Amm 
35 | —21 11 1.50 15.0 
' —11 16 1.76 17.8 
0005-0. end 8 1.80 | 18.0 
Lewiston @|—18| 16 1.15 | 13.5 
64 —7 16 1.20 12.0 
4 —12 17 1.70 17.0 
40 —18 14 1.95 19.5 
36 —14 «18 0.74 8.0 
39 -15 (17 0.65 16.0 
2 12 35 | — 6) 15.5 
“4 11| 3.0 —15 
66 68! 2.5 Calumet................./ 8 !—2! 12.291 
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Harbor Beach......... 
y 
Highland Station 


Mackinac Island 


Manistique 


Mount Clemens 
Mount Pleasant 


y 
North Marshal! 


South Haven ..... 


Whitefish Point......... 


Bemidji ..... 
Blooming Prairie....... 


Tasie II.—Climatological record of voluntary and other cooperating observers.—Continued. 
Temperature. Precipita- Temperature. | Temperature. 
(Pabrenheit.) tion. (Fabrenbelt. ) (Fahrenheit.) 
3 
= = & = = = i = = = 
° ° ° Ine. | Ine. Minnesota—Cont'd. ° ° ° Ine. Mississippi—Cont'd. ° 
—8/13.2) 1.4 | 5.8 2.7 | Watervailey ......... 
—10/ 18.2) 2.80 98.0 || Caledonia 54 —10 ‘11.1 8.5 Waynesboro ...... .. 44 17 | 47.3 
37 | — 5 | 15.4 0.45 45 Collegeville ............. 4 —12 12.4 || cece 77 23 49.5 
—12/| 14.1 0.50 5.0 Crookston.......... 38 —24 6.0 4.0 || Yasoo City ..........- 7 45.2 
| | 15.1 | 1.76 | 17.6 | Deepa 4.0 Appleton 7 30.4 
34 —11 | 14.6 1.19 11.9 | Detroit City...... ...... 40 —35 0.8 I'l ees 59 5 30.9 
—11 12.6 | 0.95 9.5 | Paribault............... 40 —13 12.2 50’ —7 24.2 
3 —9/ 15.5) 0.7 7.9 | Farmington ......... .. 41 —14 11.4 5.0 || Bethany............- 47 —19 | 21.7 
40 13.8) 1.20) 12.0) Fergus Falls ........... 41 8.3 3.7 || Birchtree........ 7 3 32.6 
39 19.0; 1.10; 11.0 |) Glemeoe....... 4 —12 12.4 
3% —7/| 151) 144) 14.7 Grand Meadow 36 —13 9.0 9.0 Brunswick —6 
—6/ 14.6| 2.13) 21.3 Hallock.......... 37 —226 2.2 4.5 Conception.......... 48 —5/ 21 
4.8 Cook Station..... ... 65 | — 4) 30. 
| —21 13.2/| 1.64| 16.4 || Lake Jennie............ 46 —14 12.1 2.5 || Cowgill ........... — 8/ 23. 
—15/ 11.2) 1.50) 15.0 | Lakeside.......... 42 —14 12.1 4.0 Darksville........... 46 — 5/2. 
33) —12 13.9 0.65 6.5 Lake Winnibigoshish .. 4.0 
31 1 47 | —27| 5.4 2.0 || 60 — 
9 | 16.0 1.74 38 10.5 638 —1 30 
29 —21 11.1 1.20 12.0) Long Prairie ............ -2 9.4 2.0 5 | 26 
35  —13 | 14.3 1.9% 19.5 || . — 8/| 17.8 2.2 5) 
— 15.5 0.62 6.2 2000 coved 49, —12 15.2 3.5 5 
30°) — 11.1°| 0.60 6.0 Mapleplain 40 | —17 | 10.8 4.6 5 
40 — 5 | 15.6 0.77 52 —16 11.4 4.2 3 
33. —11 | 16.6 1 40 14.0 Minneapoiice 37 | —15 9.5 3.6 6 
36 —13 | 15.1 1.81 17-8 | Minneapolisd!.......... —14 | 11.8 4.0 
30) 13,1 0.80 8.0 Montevideo.. 14.4 5.4 48 
33 —13 14.1 2.63 26-5 Mount Iron............. 5.9 3.0 Glasgow ..... 51, — 2 
2 | —26/ 28) 0.10 1.0 || Newfolden ............ 0.9 
33 —13 | 14.6 0.80 8.0 New London... ........ 44; -—22; 8.2 3.6 64 6°) 32 
82, —18/| 5.4, 0.40 4.0 New Richland*'.... ... —10 14.9 Harrisonville ....... 55 2% 
35) —11 8.9 1.00 10.0 || Now Ulm | 49|—8) 13.0 . 
29; —10/ 13.0/| 1.05 10.5) Park Rapids...... ..... 44, 5.2) 0.22 
344, — 9/ 15-8; 19.0 Pime River............... 42 5.2, 0.44 4.8 Houston......... 67 0 | & 
33 —8 14.2 1.10 11.2 Pipestone . —10 14.3 0.42 4.2 || Houstomia (Wear) 
33. — 6/169 271 27.0 Pleasant Mounds 46 —6/15.5 0.16 
31 —19 | 13.4 1.80) 18.0) Pokegama Falls........ 38 -3 0.0, 0.28 65 | — 31. 
—8/ 14.5! 1.26) 16.0) Redwinga............ 0.69 5.0 || OF one 
34 —13 | 18.6| 16.0) Redwing d........ 35 11.0) 0.33 6.5 Jefferson City........ 7 9 | 28 
33 —12/ 7.4) 0.55 5.5 0.62 | 11.0 || 4 | — 7 | 22.6 
—16/ 11.7| 1.20/| 12.0) Rolling Green........... 45 —6 14.0) 0.80| 8.0  Koshkonong......... 35.3 
— 4/ 18.8/| 10.5 | St. Charles .............. —12 | 12.8; 0.70 7.0 62 12 | 32.8 
32) — 8/| 13.7| 0.30 3.0 St. Cloud ...... 40° —16"| T. 7. 60 2 31.2 
160) 0.30 GC. 49° —9/ 14.8" 0.43 7.0 || Lexington. ..........- 55 — 4) 27.0 
88 | —12/| 15.8) 0.74 7.4 Sandy Lake Dam ....... 40 —25 5.0) 0.34 52 | —10 | 24.6 
30 | —22 3.00) 30.0 | Shakopee............... 40 —13 11.8 0.60 6.0 Louisiana. 27.6 
30; — 6/ 18.7| 200; 2.0 Thief River Falls . 0.55 5.0 McCune*®!...... sees 51 — 25.4 
80/—8/ 18.9! O.71| 7.0 || 39 0.40| 5) —5| 24.8 
14.6) 0.80) 80) Two Harbors....... 39> —15) 9.8) 0.74) Marblehill.... ...... 65 5 33.6 
19.4) 1.90 19.0 Wabasha*!............. 35 —10/ 12.5 0.64 8.0 Marshall...... 48 24.4 
35°| — 5°| 17.0°| 1.35) 13.5 || White Bear... .... 0.26 4.2 || 48 | —10 | 20.6 
81 —14/| 1.90| 12.0) Willmar ................ 43 —12/| 10.6| 0.33 |] oc 53 0 | 27.1 
30 | —12| 170) 1.70 17.0 | Willow River........... 35 —26 7.6) 0.28 3.6 || Miami ®®....... @.1 
33 11.2) 1.60 16.0) Winnebago City......... 47 —16 12.4) 0.42 4.2 63 15 | 34.8 
39 —11 | 15.7) 0.80 8.0 Worthington ............ 16.1| 0.32 8.8 | Montreal ........ 62 30.1 
36 19.7 | 21.5 || Zumbrota!.............. —15 | 12.6 |.......|...... || Mount Vernon 63 14 33.0 
0/179) 2.16 22.0 Missizsipm 64 12 | 34.8 
32) —4/ 15.7) 1.94 19.4) Agricultural College 72 18 | 42.6) 5.68 
33 | —19 12.3) 0.50 5-0 || Atustin 78 18 | 42.5 2.39 cc 60 10 | 30 
31) —11 | 13.0) 0.05 cece 7 18 | 42.4) 225 1.5 New Palestine 53 4/29 
7-2) 0.60 6.0 Bay St. Louis 76 27 | 51.6 5.46 0.1 || OakGleld 63 7 | 2. 
—15 | 18-8 | 2.95 | 985 || 28 52.6) 3.55 60 5 | 33 
35 | —17 | 1.80) 18.0 || Booneville .............. 68 20 | 39.0) 2.13 O.5 || Se 50 —3/ 24 
30 | —11 | 15.2 1.20! 12.0) Brookhaven............. 80 18 | 48.2 6.95 
32> —5/ 15.2) 0.60 6.0 | Camtom | 15 | 46.0) 5.55 6.0 Phillipsburg*! . 60 8 30 
30 | —18 | 13.0 1.40 14.0 || Cleveland .........6 2.72 
0.20 2.0 | Columbus d..... ........| 70 23/ 41.8) 4.€1 9.0 Poplarbluff........... 13 | 37. 
16.2) 1.49) 14.9 stalsprings ... ..... 76 20 | 45.2) 5.22 65 2/ 26. 
14.6) 0.10 1.0 73 22 47.6) 4.47 4.0 || Princeton 46 | —12 | 22 
16.6 1.40 14.0 || | 23 46.4) 6.50 2.0 || Richmond ........... 53; — 6) 2 
20.2 2.10/| 21.0) Fayette (near)*!........) 7 27 | 49.4 5.80 
13.0 1.00) 100) Greenvilled............. 75 43.8) 391 6.0 BE, 61 8 @ 
18.6 0.80 8.0 | Hernando........... .. | 20/ 40.4) 1.65 
14.2) 1.80 18.0 | Holly Springs ..... .... 70 20 | 38.7) 2.01 11 | 29. 
14.8; 1.96 23.0 | Jackson ........... 7 24 45.9) 3.57 4.0 Sedaiia..... 55 | — 1/ 
18.4 12.5 Koselusko..... ....... 63 18 | 44.8) 6.40 5.0 || 61 5 | 31 
1.38 13.8 | Leakesville.......... 75 20 | 48.7 6.76 
13.9 2.45 24.5 | Louisville. ............. 75 18 | 44.0) 4.81 6.5 || 7 13 | 35 
14.5 1.61 71 20 42.6 1.86 2.0 | Steffenville .......... 45 |—8 23 
13.5 1.11 11.1 || Magmolia .. .. 7 23 48.9 5.08 44 —15 | 21 
7-8 | 1.20, 12.0 || 80 25 | 49.1 6.20 — 6). 
11.4; 1.71 | 17.1 || Palo Alto .. 21 43.6) 4.29 7.8  Warrensburg......... 52 28 
15.0; 2.45 24.5 || Pearlington .. .......... 78 25 51.4) 4.9% Warrenton ........... 56 
15.3 1.47 14.7 | Pontotoc ......... 73 18 | 42.0) 3.00 2.7  Wheatland....... .. 
Poplarville ............. 7 25 | 51.2) 5.26 0.8 Willowsprings...... 6 | — 8/ 82 
4.5 0.42 4.3 Port Gibson.............. | 2347.8) 4.97 53 2 
9.4 0.17 16 39.8 2.29 seek castes 67 10 35 
93) 0.49 60 Saratoga....... 14 48.4 4.99 0.5 || 60 5 31 
12.2°| 0.17 cece 72 2446.4 4.40 8.5 lontana 
43 | 4.2) 0.22 5.88 51 | —21 18 
4 —%6 | 6.2) 0.35 4.0 | Thornton................ 72) 2 | 46.6) 5.11 60 | —19 | 20 
7 —11 12.6) 0.40 evens 3.28 2.0 58 | —25 21 
41'—11! 10.7! 0.40' 4.0 Walnutgrove............ 44.8! 8.95! Billings............ 65 | —21 | 21.0 


Rain and melted 
snow. 


coco’ 


252s: 


— 


— 


= 


= 


tom 


~ 


each 
> 


99 


UM Sassou 


> 


— 


= 


o 


KOSS 


Precipita- | 
tion., | 
° 
Stations. 
3 
Ca | 
Charlevoix .... | 
Chatham ....... 
Cheboygan ...... 
Clinton 
Coldwater....... 
Deerpark ...... 
Dundee.......... 
Eagle Harbor .. 
East Tawas... 
Eloise 
Pairview ....... 
Fitchburg ....... 
Gaylord ...... «.. 
Gladwin.......... 
Grand Rapids... 
Grape 
Grayling......... | 
Hanover 
Hillsdale ...... | 
Humboldt ........ 
Iron River........ 
Ishpeming ....... 
¥ 
Jackson ......... 
cocve 
Kalamazoo ....... 
Lake City ........ 
Lathrop ..... 
LIMCOIM 
Ludington........ 
. 
Mackinaw........ 
Madison ........... 
Mancelona...... 
Manistee ........ 
Menominee.... 
Mid and oe 
Mu 
Northport....... 
Old Mission..... 
Olivet 
Omer 
Onaway ......... 
Ontonagon .. ..... 
Petoskey .......... 
Port Austin ....... 
Reed City ......... 4 
Roscommon........ 
Saginaw 
St. Ignace ......... 
St. Johna ......+.. 
St. Joseph......... 
Somerset ......... 
1.19 
Stanton 
Thornville......... as 
Traverse City ..... 
Vassar 
Waverly............ 
West Branch..... 
Wetmore 
A 
Ypsilanti ......... 
Minnesota. 2.05 
Ada 80 
Alexandria....... 
Beardsley .... ... ( 
Beaulieu ..... ote 
0.12 
0.26 | 
| 
‘ 
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Temperature. Precipita- 
(Fahrenheit.) tion. 
| | 3 
Stations. ey 
an 
=] aa 
| = 
2 
im 
Montana—Cont'd. ° ° ° Ins. 
55 —19 18.6 0.70 
BOZOMAD 52 —13 | 20.4 0.55 
50 —11 19.8 0.65 
Canyon Ferry 53 —10 | 22.6 0.45 
Chester ....... seen 52 —18 | 12.4 
Chinook ........ 59 | —12 15.6) 0.17 
56 | —21 | 19.2) 2.44 
Columbia Falls........-. 54 — 8 | 23.4, 2.40 
57 5 | 28.0) 0.63 
Crow 66 —23 21.0) 0.16 
Culbertson 49 —2 8.4 0.18 
6.645.044 58 —10 23.0 0.7 
Fort Benton...........-- 51 | —22 | 16.9 0.80 
Fort 50 | —23 | 17.1 1.50 
. 60 —% 11.5 | 0.27 
Glendive .......5-ceeeeee 62 —19 | 15.6 0.93 
Glen Wood 53 | —11 | 20.8 1.04 
56 | —14 | 21.8) 0.53 
ve 57 —23 | 19.2) 0.50 
62 —20 19.0) 0.02 
64 — 5 26.4) 0.01 
Manhat am 58S —15 | 22.7 | 0.03 
Martinsdale 54 —17 20.1 | ~0.45 
48 | —12/ 18.8) 1.28 
Missoula seer 51 1 24.84 0.55 
57, — 7 | 26.48) 0.10 
53 3 27.4) 0.7 
52> —26 10.0 0.50 
Ridgelawn 54) —20 11.8) 0.24 
auls 55 | —20 18.6) 0.41 
seed teas 56 7.8 1.31 
T Bridges . 55 | —10 | 21.4 
48 | —26 16.7) 0.27 
66 | —20 22.6) 0.34 
Nebraska 
57 | —12 20.6) 0.50 
55 | —15 | 23.8 0.55 
Arapaho*!......... 65 | —13 | 27.0) 0.50 
Arborville 70 | —10 | 22.6 | 0.70 
50 — 24.0) 0.42 
op 51 —10 23.6) 1.60 
52 — 8 | 23.3); 0.82). 
Beatrice...... 51) — 7 23.4) 0.7 
66 —14 | 25.1) 0.67 
Bluehill . $006. 


Brokenbow *!. 60 | —16 20.2) 0.50 


Burchard 

Burwell... 

Callaway 

Camp Clarke....... - 56 | —25 | 17.4) 1.20 
48 —6 21.6) 0.64 
cose 52) —7 23.1 | 0.65 
63 | —19 22.7) 0.80 
David City ......... 21-8) 1.90 
Edgar a....... re = 0.80 
Fairfield....... 25.5) 0.80 
Fairmont...... 49' —9 22.0) 0.80 
Fort Robinson 56 —15 1.16 
48) — 7 22.0); 0.80 
55 —-10 2.3) 0.41 
54, — 7 20.9) 0.58 | 
chess sconces 57 —29 17.8) 0.75) 
Gothenburg ............. 60 —20 20.1 0.90 
Grand Islanda*'....... 52 —8 22.6) 0.58 
Grand Island) ..... .... 55 | —12 22.0/| 0.98 


TABLE i. Climatological record dof voluntary and other cooperating 


snow. 


Total depth of 


Nebraska—Cont’d. 


~ 
= 


coor 


TOD 


Plattemouth a 


. 


TTT 


Reh 


Tecumseh c..... 


$0 


Wilsonville*!.......... 
Winnebago......... 


Battle Mountain"! 


Carson City ..... 


eR 


54 | —12 20 
62) —19 21.4 
58 | —21 | 19.8 
58 —20 19.8 
60 | —14 22.8 
50 


Nebraska Cityc........ 


50 | — 5! 23. 
26. 
56 | —19 | 19. 
49 | 19. 
55 
54 


56 | —15 | 20 
50; —8 18 
51|— 6 | 2 


46; —5 21.6 
48|—9 2.0 
51 |— 23.0 
49| 20.2 
52) — 23.8 


55 | —1 30. 
60) -5 31. 
65|—10 34. 
77| 2) 96. 

—12 27. 
67 | —10 | 34. 
61 | —27 | 20. 
56 | —14 | 30. 
61'— 8! 2. 


Temperature. Prectpita- | 
(Fahrenheit.) tion. 

3 

a 

Be 
¢ bat 
sa a 

= = = & 
° | ° ° Ins. | Ins. 
17.6 30. «10.5 
55 | —11 22.6 70 7.0 
56|—7 23.4 60 6.0 
80 8.0 
53>) 20.8» 92 8.0 
58| —7 24.2 74 7.4 
37 | 3.7 
58 | —12 27.2 70; 
4 —4 2.7 36 6.5 
60 —20 23.5 

13 

3 

—18 2.4 11 

55 | —19 21.2 11 


SSH 


33 
80 8.0 
45) 4.5 
70| 7.0 
7.5 
75 | 7.5 
62| 6.2 
0.90 9.0 
1.30 13.0 
0.90 9.0 
0.30) 3.0 
0.80 8.0 
0.85) 8.5 
1.20 12.0 
0.61, 7-4 
.00 | 10.0 
70| 7.0 
8.0 
10. 
11. 
5. 
9. 
10. 


1 
4.14 
8.70 9.0 
2.38 | 17.0 
3.05 14.0 
1.90 | 12.0 
2.93 16.4 
8.40 
5.50 17. 
1.40 7. 
1.10! 11. 


Stations. 


Nevada—Cont'd. 


cove 
Hawthorne..... 

Hot Springs*!. ......... 
Humboldt *!............ 


Lovelocks!* 
Mill City™! 
Monitor Mill ...........- 
OW 
Palisade 
on 
cub 
Rend State University. 
Tuscarora....... we 
cose 


New 


Berlin 
Bethlehem. ...........- 

Brookline *!.. ... 
Claremont .......... 


Nashua 


Stratford ............ 


Bergen Point.. 
Beverly ..... 
Billingsport 
Bridgeton . 


Cape May ©. 
Chester...... 
College Farm 


Egg “Harbor City 
Elizabeth ......... ose sel 
Friesburg@ 


Hammonton. 


Hightstown ......... 
miaystown.... «+. «+++ 
Lambertville. ..... 
Layton ........ 
Moorestown 


Mount Pleasant.........|- 


New Brunswick......... 
Newton ......... 
Ocean City | 
Oceanic 
Perth pe 


Roseland ......... 
Somerville .... 
South Orange ..... .. 
Toms 
ones 
onset 
New Merico. 
Albert. bovesta 


Albuquerque 
Al 


‘Temperature. 

(Fahrenheit.) 
| 

= = = 


64 5 | 33. 
€0 | —15 | 28. 
51 3 | 28. 
68 | 10 | 37. 
7 7 | 38. 
63 1 | 36. 
66 0 | 34.9 
66 9 38.0 
60 0 | 33.4 
54|— 9 | 39.2 
58 | 29.4 
64 | —20 | 29.0 
70 | —10 | 82.0 
65 | —20 | 25.8 
54 | — 6 30.3 
64); 6 | 38.6¢ 
0 | 28.4 
40 | — 8 | 30.9 
56|— 4) 34.4 
56 8 | 31.0 
58 | — 8 | 37.2 
72 | — 2 | 32.5 
60 | — 8 | 28.0 
55 | —10 | 28.0 
40 | —18 | 11. 
38|—8/ 11 
43 |— 8/17 
41 | —17 | 15. 
41 | —12 | 16. 
5 19. 
41 | — 3} 17. 
40 | —23 | 12. 
39 | —16 | 14. 
43 | —15 | 16. 
—6/ 11. 
45 | — 5 | 20. 
43 4 | 20. 
42|—8| 16. 
88 | —16 | 14. 
40 | 15 
87 | —20 | 11 
47) 10 | 26. 
45| 11 25. 
46 5 | 24. 
43} 10 | 2. 
49 7 | 7. 
45 10 | 26. 
52| | 8. 
45 9 | 26. 
50 10 | 28. 
42 1 | 22. 
40 5 | 20. 
48 5 | 2. 
7 | 
43 4 | 22. 
40 4 | 21. 
28 9 | 26. 
45 8 | 2. 
45 7 | 2. 
49 6 | 26. 
45 5 | 22. 
45 7 | 2. 
7 8 | 25. 
45 6 | 26. 
44 | — 6 | 20. 
47 5 | 26. 
23.8 | 
47 8 | 26.4 | 
40 6 | 21.6 | 
48 7 | 26.6) 
43 8 26.0 
27.6 
44| 11 | 25.6 
45 8 | 24.2 
48 | 24.7 
45 5 | 22.8 
52 8 | 28.6 
47 5 | 25.7 
43 | 24.2 
48 4 | 25.2 
46 | 12/| 27.4 
49 7 26.4 
48 6 | 27.0 | 
48 
7 | 11 87.7 
67 20 | 41:1 
14! 41.9 


Precipita- 
tion. 
3 
Bp 
80 
| 
$ 
| & 
Ins. | Ine 
5.10 20.0 


2=2 


= 


SO SOM SOU MOH 


18 
99 


SSS 
~ 


| |_| 
| 
| 
| 
| Stations. 
| 
° ° ° 
Hartington 
0 
Hastings *! 1 
Hayes Center... .......- 
..... 
Hickman 
Hooper 
Johnstown ...... 
Kearney 
Kennedy 
on 
Kirkwood ®!.. .........| 8.6 5 
Laclede 5 
Lena 6 
Loup... 0 
| ) 0 
0 
ce 0 
| Mason | 0 
POO 57 | —12 21.8 7 
6 
0 
2 3.7 || Franklin Falls .......... 
Odell] 
56) 20.4 Asbury Park ..........+: 
Redcloud 58 | —13 23.4 
Republican*? ...........| 58 —18 20.0 
St. Paal 67 | —14 | 91.2 
Salom®!.... 58 | —10 | 25.2 
Schuyler 
| 88) —10/ 19.0 
Stamton cove 4 
5 || State .6 
Tecumsehd 
0 
|| Tekamah 
5 | Turlington 
5 || Wakefield 
Wauneta 
Weeping 
Im0 Westpoin 
0 Whitman............... 
O || Wilber ®? 
Willard 
‘ 
0 Nevada. | 
1 
5 Belmont 
0 | 
0 | Candelaria ‘............. 
8 
( 8 Cranes Ranch 
0 || Elko (mear) 0 
| 0" Fenelon 2 
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Stations. 


New Mexico—Cont'd. 
Bellranch ..... ° 


Bernalillo 


Bluewater. ........... 


Cambray 


Gallinas Spring. 
Hillsboro 
Horse Springs 


Las Vegas Hotsprings .. 


Lordsburg 


Lyons Ranch 
Mesilia Park 


Raton . 
Roswell 
San Marcial 
Socorro 
Springer 
Strauss 
Whiteoaks 
Winsors Kanch 


Adams 


Axton 
Baldwinsville 
Bedford a...... 

Blue Mountain I 
Bolivar ........ 
Bouck ville 
Boyds Corners 
Brock port 
Caldwell 


Canaan Four Corners... 
Canajoharie...... .... 


Canton 
Carmel ......... 
Carvers Falls 

Catskill ...... 
Cedarhill 
Cooperstown 
Cortland 

Cutchogue 
Dekalb Junction 


Fulton 
Gabriels 


Glens Falls. ..... 


Gloversville 
Greenwich 
Griffin Corners 
Haskinville . 
Hemlock 


Honeymead Brook 


Honnedaga Lake 
Humphrey 
Indian Lake. 


Jamestown......... 


Keene Valley 


King Station 
Liberty 


Littlefalls, City Res.... 


Lock port 
Lowville 
Lyndoaville 


Middletown 
Mohonk Lake 
Moira 


Newark Valley.... 
New Lisbon ............. 


snow. 
snow. 


Maximum. 
Minimum. 
Rain and melted 
Total depth of 


~ 


coo’ 


= 


ce vac 


| gent: 
=: 


cake 


= 


cco’ eco 


= 
> 


& 
ecvc 


o 


Tas_e II.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. 
(Pahrenheit.) 
Stations. 

| 

g 

= = 

New York—Cont’d. | | | © 

North Hammond... . 14.4 
Nunda...... 38 | — 6) 17.5 
. 34 13.2 
Oneonta........+. — 18 
sences 3% | 15. 
Plattsburg Barracks.... 35 —6/ 12. 
Port Byron.........-. ..| 85) 17. 
43; — 21. 
Richmondville ......... |; 4. 
Ridgeway | & 0) 17. 
see —10/ 11. 
Salisbury Mills......... 
Saranac Lake .......... | | —14 
Saratoga Springs ...... 
Schenectady ............ | 38 2 
Setauket. ..............| 10 
Skaneateles............. |. 
South Berlin ........... 39|-—7 
South Canisteo......... 33 | —11 . 
Southeast Reservoir ....|.... ...... 
Southampton .......... 39 8 | 24 
South Kortright ........ 
Straits Corners 41 —13 16. 
Ticonderoga. ... ..... | 


Wappingers Falls...... 46 —12 


Watertown ............. 38 —10 
4 
37 | —19 
+ 
West Chazy.......... 86) —10 
38 0 
Westfield 6». .. ........ 37|—8 
Westfield 39 1 
North Uarolina. | 


Asheville ...... 
Biltmore ........ 
Bryson City 


Chapolhill. 
Cherryville.......-.. +... 
Fayetteville.............| 7 16 
Goldsboro ...... 72 11 
Henderson .. . ........ 70 12 
tlendersonville......... 69 8 
74 11 
12 
Lenoir. ..... 65 11 
Linville ... 55 3 
Littleton . 71 16 
69 14 
62! 9! 
Mocksville........ 76 13 
2 
Mountairy.......... 70 10 
Oakridge .............. 71 13 
70 14 
Rockingham ........... 72 | 7 
68 12 
es 71 10 
Salisbury..... 75 18 
72 10 
72 14 
Soapstone Mount........ 70 9 
Southern Pines a........ 76 10 
|| Southern P nesd ....... ' 93' 18) 


snow. 
snow. 


Rair and melted 


Total depth of 


~ 


Sone 


SY 


on 


nd 


— 


ecovceo co 


of 


SENSSSRS: 


bind 


| 
North Varolina—Cont’d | ° ° ° 
Southport.............../ 68 17 (43.8 
| Washington....... 15 42.4 
Waynesville ... 7 34.2 
Weldon a.... 38.0¢ 
Weldon d 
North Dakota. 
Amenia.... ..... -—21 8.2 
57 8.6 
Bottineau .......... -2 258 
Buxton ..... —2 
Churchs Ferry. ......... 40 —27 —0.9 
ca 88 | 8.7 
Devils Lake ............. 37 2.7 
55 —18 12.8 
Donnybro k ...... 
Ellendale.......... —17 18.4 
Se | 84 —15 11.7 
Forman ...... 51 —16 10.8 
Fort Berthold @.......... 60 —17 13.0 
Fort Yates ....... | —13 12.0 
85 | —17 | 10.0 
| Glenullin . 55 —15 13.4 
| Grafton .. 39 
Hamilton.. 42'-17 5.4 
Hannaford .. 37  -—27 «3.8 
Jamestown...... 42 6.0 
200000 39-23 2.6 
McKinney ..... coos] 3.8 
Mayville 441 7.4 
8B) —19 | 14.6 
38 —18 6.8 
| $2 -2 0.0 
Minnewaukon .. .....--. 47 —26 2.7 
Napoleon ..... | 6.0 
New England ...... —17 | 19.7 
dale ..... co | | 19.7 
Pembina...... 87 | 1.0 
40 —31 5.9 
cone —19 10.6 
| Sheyenne....... 38 5.0 
Steele ......... ee 40 —23 6.6 
University 59 —18 6.9 
Wahpeton. 499-18 9.7 
Willow City............. 39 2.4 
| Woodbridge. ............ 38 —27 0.0 
Vhio. 
Ashtabula..... 35 | — 5/ 18.5 
Bangorville ....... ...... 40 —6 19.0 
Bellefontaine ........... | 40 2 19.0 
| Benton Ridge............ 4 —4 19.0 
Bethany 53 4° 2.4 
Bigprairie............ 40 —1/ 20.9 
Bladensburg ........ 41 —6 21.2 
Bloomingburg 45 2.4 
Bowling Green .......... 36 —13 16.4 
| | 88|/—4/ 16.9 
Cambridge ..... 45 | —8/ 23.3 
Camp Dennison. ...... 49 7 | 2.7 
Canal Dover............. 41 —5/ 21.0 
Canton ........ 41 2 21.6 
Cardington ......... 88 | —10 | 20.0 
41 —8/ 19.0 
Ciroleville 45 4 2.6 
Clarksville ..........+.. 47 2 | 24.6 
Cleveland a.. .......... 38 1 20.6 
Cleveland ............ 36 18.4 
Coalton..... ve 45 2.1 
Colebrook ...... 37 —11 16.8 
Dayton d.... 48 3 | 24.4 
ance..... eee --| 86 —10 15.2 
Delaware .......... 4 21.4 
Demos ..... —2/| 22.2 
| 3 | 24.4 
Garrettsville ............. 41 —15 16.9 
40) — 8 | 21.4 
| Green..... 10 | 28.8 


Temperature. 
(Fahrenheit.) 


= 
5 


| Rain and melted 
snow. 

Total depth of 
snow. 


we 


wee 
= 


3 


FRRSS 


RS 


© 


— > 


PHP 


FESS SENN 


— 


88 
Temperature. | Precipita- Precipita- | Precipita- 
(Fahrenheit.) | tion. | tion. 
| 
g g 
if | 
4 
70 19 41.7 0 
61 32.0 5 
Rast Lasvegas 13 | 34.8 70 
78 Is 480 o7 0 
Espanola 65 7 | 37.6 22 0 
6S 0 30.4 55 
Fort Bayard............- 68 13. 40.8 65 
Fort 65 5 35.6 80 
Fort 8 36.8 17 
Galisieo 64 16 | 33.9 45 
peeetes 68 36.3 74 0 
|) 47.4 18 5 
64 M4 58 0 
67 4.6 7 
es 79 45.8 19 0 
bt 32.8 80 0 
80 0.2 15 5 
71 16 42.1 14 2 
— 2° 34.0" £0.60 0 
OF 13 | 3 5 
Wood 66 15 | 3 
New York. 
Angelica. ..... 37 | —17 | 14 ) 
Avon... 37 | —11 | «16.0 1.21 
32 | —29 6 0. 88 2.0 
2) 22. 0.98 4.0 
1.10 2.0 | 
S87 | 14.8] 1.86 2.0 
TTT TTT «2188 3.30 2.5 
0.04 2.0 
17.2] 8.85 36 3 4.2 
37 | — 15.0) 0.85 61 9 1.7 
36 0 16.8 0.32 sees 
3-15) «11.8 1.30 5 
eee cece @.2 0.81 ) 
4 | —25 | 12.2 0.65 0 
3 2.8 0.05 0 
19.8) 0.49 0 
4) 14.2 1.12 1 
10 | 24.8 0.50 5 
BIDS 88) 16.0) 3.10) 31 2 
19.3) 0.59) W 0 
Franklinville... ......... 87) —17 18.4) 162) 16 4 
2-12) 8.6) 1.50| 241 5 
86°] 18.1°) 0.49 
37 | — 7) 15.2) 0.64 0 . 
ben — 4 16.8) 1.10 2 
........ 41 — 18.6) 0.63 5 
5 al . 
0 
2 0 
0.60 3 
—4 14.6 3.55 2 
— 4) 18.6) 0.78 
39 1/ 19.0; 2.55 5 
31; —11 11.4 2.06 0 
2 
Me 32; —5 12.8 0 
41 6 21.4 6 
7 | 12.4 6 
5 
12.8 | 0 | 
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I1.—Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- Temperature. Precipita- | Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. | (Fahrenheit.) tion. 
° 
3 | a 3 3 
Stations. | Bp Stations. 2 Stations. 12 
= sa | Vs = = | ge | 5 | Bg 
j 
Ohio—Cont’d. ° ° ° Ins. Ine Oklahoma—Cont’d. ° ° ° Ins. | Ins Pennsylvania—Cont’'d. ° ° ° Ine. | Ins. 
Greenville. ..........++++ 41 2 22.4) 1.25 3.0 Waukomis.... .. os 72 12 37.0 0.79 0.5 || PROOPOFE ove 0.97 4.2 
Hanging Rock........... 54 10 29.0 0.80 F 8 37.6 1.03 | 10.5 
41 0 | 18.4; 1.08 )...... Oregon Grampian 36 | —16 | 17.6 1.98 9.0 
40' —9/| 16.6) 2.06)...... 67 28 44.5 4.33 Greensboro 57 5 | 26.9) 0.43 28 
38 —4/ 17.6 1.41 7 18 43.0 14.74 0.2 || Ham — 4° 16.7 1.17 12.0 
Jacksonboro ..........+. 50 324.8 1.90 8.5 Arlington 68 15 | 39.2 2.79 41 | —15 | 20.1 1.26/| 12.6 
|} 4 —2/| 2.3) 1.2 63 18 41.4) 2.85) 4.0 | Herrs Island 
44 5 24.6) 0.50 1.7 || 000 67 2 44.8) 4.89 Huntingdon a. 46 5 24.6) 0.45 4.5 
co 37 16.9) 1.70 17.0 | Aurora(near)............ 68 23 41.7) 5.68 0.67 5.3 
Lordstown 41 18.1 1.16 63 27 46.6 6.91 46 5 | 22.4) 0.60 4.0 
McConnelsville ......... 44 2 | 2.2 1.17 |] 64 24 43.2 13.27 0.5 || Johnstown 47 3 | 23.1 1,92 15.1 
39 0 21.0 0.46 2.1 Brownsville *!..... .... 70 26 43.0 3.06 1.0 | Kennett Square......... 7 7 2.4) 1.01 2.6 
—9 17.7) 0.98 6.6 57 23 89.0 | 11.68 0.5 || Lancaster 49 6 | 26.8 1.14 3.8 
Milfordton 39 —7/ 17.8) 1.16 583 —9 27.8 13.0 | Lawrenceville .......... 38 —14 15.8 0.90 9.0 
488 —4/| 2.7) 0.97 2.0 Cascade Locks.......... 62 27 | 42.2 | 15.20 O.5 43 3 | 24.6) 0.84/ 5.0 
Mill port 41 —11 19.4 0.84 4.0 || Comstock ©! 72 18 43.9 5.99 37 — 4) 16.5) 0.75 7.5 
Montpelier 34 —14 14.4 1.70 |] 6.34 40 | — 21.4) 0.74 7.2 
488 —9/ 22.8 0.45 || 68 21 42.4 6.28 Lockhaven @ 40 2/ 22.8 1.16/ 11.6 
Napoleon. 88 —5/ 17.6) 1.25| 125 || Dayville.........s 65 10 38.0 1.8% 0.38 Lockhaven ...... 
New Bremen... . .....- 19.5) 0.77 |] 00000 21 42.5) 5.54 47 | —1/ 20.0; 1.15; 8.8 
New Holland............ 44 3 | 24.8) 1.48 62 22 45.6 7.39 0.30 8.0 
WOW PASI. 4 —1/ 21.8 1,23 1.0 65 22 40.6 11.19 0.5 || Of] Clty 16.7 
New Richmond ......... 57 7| 27.7) 1.21 4.8 || Forest Grove............ 68: 21° 40.2° 7.99 1.02 8.5 
New Waterford ........ 4 | —5/19.8/| 1.20 5.0 Gardiner 63 28 45.6 11.17 Philadelphia ............ 46 13 | 28.0 1.00 2.7 
North Lewisburg ....... 400 —4 W.0 1.45 4.5 Glenora 60 20 40.6 14.22 4.5 |] 42 12 26.2 0.50; 5.0 
North Royalton......... 39 —3 18.2 1.8 13.0 Government Camp..... 58 12 33.1 8.40! 15.0 Quakertown ..... ...... 44 5 23.4 0.99) 8.5 
38 —10 18.7 1.86 8.0 || Grants Pass 66 18 43.6 5.64 O.5 |] 24.2 0.67 | 
40 —7/ 19-0) 1.57) 8.1) 65 | 28 | 44.21 11.85 | || ROMOVOG 0.85 9.0 
Ohio State University... 2 70| 19/ 41.6 | 9.00| 4.0 || Removod 40'—4/ 21.2) 0.91; 89 
Orangeville ............. 42 | —20/ 1.20| 16.5 | Heppner. .... ......... 69 12 35.7 2.49| 4.1 | Saegerstown............ 40 | —22 16.1; 1.7 12.4 
400 —5/ 19.0); 1.26 7.0 Hood River (near).. ... 69 14 | 38.2 7.81 19.5 || St. Marys. 389 — 8 | 16.8 1.48 | 14.3 
Pataskala 42 — 21.4) 0.96 3.7 Huntington ............. 54 12 35.4) 3.02| 7.0 | Selinsgrove 40 0 | 23.1/ 0.80) 8.0 
B 0.72 2.2 Jacksonville ............ 63 17 41.0 4.86 1.8 | Sinnamahoning 0.88 5.5 
Plattsburg .......... 44 0 21.6) 1.65 53 1 26.0 0.80 3.5 | Smethport............. 88 —14 16.8 0.60) 6.0 
Pomeroy ......+ «+++ 4 8 27-6) 1.01 4.0 Junction City*!..... ooo) 22 | 42.4 5.90 Somerset...... 40 —6/ 19.0! 25.8 
Portsmouth 54 10 27.8) 1.36 3.8 Lafayette *!...... 62 24 42.7) 6.86 State College 44 0 20.0) 0.78 7.4 
2.90 9.5 || 56 9 33.4) 3.37 || SUNDUPY 0.60) 6.0 
Richwood 42 —9/ 0.70 2.5 || Lakeview. 60|— 32.2; 2.58) 11.4 | Swarthmore............. 41 8 23.8) 0.60 3.0 
Ripley 54 7 | 27.4 1.31 3.6 || McMinnville ...... ..... 7 24 42.3 7.07 389 —6 18.2) 0.45 4.5 
44 —1 21.0); 1.38 || 7 18 44.8 6.29 1.0 | Troutrun...... 8.5 
35 | — 16.8| 1.82 9.5 Mount Angel............ 68 23 (6.65 Uniontown 7 2.0) 0.67 6.0 
42 0 21.0) 0.65 15.81 1.0 | Warren... 388 —11 16.6) 1.18| 11.8 
Shenandoah ..........-- 18.8/ 1.11 B.D 68 24 42.8 6.69 19.6) 0.80! 8.0 
40 | — 1 | 0.2) 1.18 8.7 || Newbridge. 59 5 82.6 1.62 1.5 || Westchester ............ 44 9 %.2) 0.88 3.8 
Sinking Spring - 60 5 | 27.1 2.70 61 29 45.0) 8.7 West Newton...... 0.78 6.0 
Somerset . 42 3 | 23.6) 0.68 71 9 | 87.2 2.67 6.3 | Westtown...... 43 24.4 0.7 8.1 
Sir ngboro . 6.05 6.0  Wilkesbarre 45 4/ 22.5 0.75 7.5 
1.07 0.1 || Primeville — 8 | 28.6) 2.09 5.0 | Williamsport --| & 2 22.0 0.66 6.6 
1.60 6.6 19 | 41.2 | 3.72 46 24.9) 0.58 2.0 
1.44 61 | — 8 | 81.2; 2.12) 11.5 Rhode Island. 
49 5 | 27.4) 1.15 5.13 39 12 | 24.8 0.55 6.5 
38 1 19.6 1.64 62 21 39.6 5.17 42 5 | 21.8 1.13 8.0 
42 1 21.6) 0.99 8.5 || Silverlake. .... 57 | —20 | 30.7) 1.69 4.0 | Pawtucket .............. 7 15 | 27.4 1.21 10.0 
40 —8 17.6) 1.46 || 26 43.2 6.08 Providenceda 45 10 24.4 1.00; 10.0 
35 0 17.2! 1.21 47 728.6 2.50) 15.0 || Providencec........... 44 8 1.01 7.0 
—11 | 18.4) 1.84 9.5  Springfield*!... ..... 21 | 42.4) 5.73 South Carolina. 
0.60 66 23 | 41.2) 7.11 cose 73 25 | 49.2) 4.52 1.0 
41 —1 19.4! 1.60) 10.4 The Dalles 17 | 37.6 | 4.15| 10.5 || Blackville ............. 7 15 | 44.8 | 3.42 6.6 
48 | —7/ 21.1! 1.06 1) 65 2241.5 5.44 3.31; 4.0 
47 1.46 4.8 || Westfork®! ............. 70 19 | 41.9 6.63 0.5 || ChEraw 76 12 | 41.6) 1,91 4.5 
aynesville ............ 7 2 | 23.8| 1.84] 6.0 || 68 B54 8.40) || CHOTAWD 1.95 | 4.7 
39! 0 | 20.4¢| 1.85 67 16 42.8 5.81 T. | Clemson College....... 72 16 | 40.8 | 3.77| 2.5 
Westerville ............. 2/—2/ 22.8); 1.31 4.7 Pennsylvania. 4.08 | 9.0 
40 0 20.0 1.20 |} 4 —3 0.78 |..... 6000 0000 | 2.39 8.5 
Oklahoma DAM. 72 18 | 42.0) 2. 5.2 
Arapaho 68 10 36.8) 0.58 1.5 Bellefonte 0 22.4) 0.95 1) 2.72 0.5 
71 5 | 35.8) 0.05 0.5 Brookville 0.74 7.4 Georgetown 65 22 44.8 5.40 5.0 
68 8 | 33.8 | 0.92 4.6 sss Gillisonville 7 19 46.7 | 4.08 0.5 
71 14 38.4 0.80 44 —10 19.2) 1.90| 18.6 || Greenwood .. vi 13 | 40.4 3.84 3.0 
7 13 37.8 1.13 OF 44 8 | 2.5); 0.82 66000 3.52 2.5 
69 12 | 36.2! 0.57 1.5 43 0 18.8 2.75 28.0 Kingstreea 75 19 | 48.8 | 2.68 7.9 
40.2) 1.00 5.0 Chambersburg ......... 44|—7 22.8) 0.27 2.! 7.5 
70 10 | 35.8] 1.2 2.0 | Coatesville 47 5 26.5 1.08 4.8 |) LADSPEY coe 69 16 40.2 3.34 4.0 
7 9 | 33.4) 0.63 0.5 || Confluence .............. 49 —11 | 2.7) 1.2 8.8 | Little Mountain......... vi 16 | 43.4 3.38 5.0 
| 7 | 35.2) 0.39 0.5 || Davis Island Dam 0.75 4.9  Lom@shore, 72 18 | 42.2 | 3.53 3.0 
72 — 1) 33.9 0.30 8.0 Derry Station ...... 4 —1 0.9 1.72 10.0 1} 7 10 42.2 1,42 4.0 
68 13 | 37.2/ 1.01 se 40 2/20.8 0.55 5.5 | Pinopolis*!....... 72 20 44.6 4.14 7.0 
68 13 | 37.9 | 0.90 0.45 7.0 || St. Georges 7 16 48.6 1.78 6.5 
65 10 | 84.2; 1.40; T. | 0.21 2.8 | St. Matthews 6.9 
a 11 | 36.7) 1.58 42 —10 16.6) 0.7 7.8 | St. Stephens. 66 | 11.5 
68 10 36.4) 0.87 0.7 || 40, —10 16.4) 0.91 9.7 | Samtuck ......+.+.- 17 2.3 
68 11 | 36.4) 0.7 0.8 || East Bloomsburg 0.06 0.9 | Shaws 58 3.0 
Prudence.... 71 6 32.6) 0.77 1.9 | East Mauch Chunk.. ... 45 1 | 22.5) 0.89 8.2 | Smiths Mills............- 81 9.6 
Sac and Fox Agency.. 70 12 36.4) 1.40 48 8 23.7 0.71 65 | Societyhill ............-. 6.0 
Stillwater. ............. 68 13 | 37.1) 0.59 1.4 | Ellwood Junction 0.85 3.5 Spartanburg ....... 16 40.0 2.80 2.0 
68 10 36.6) 0.27 0.2 | Emporium 38 | —17 1.08) 11.0 || Statesburg.............. 75 20 | 44.6 | 2,82 6.5 
72 12 | 41.8; 0.40 4.0 || Ephrata 44 7 24.6 0.77 5.1 | Summerville ..........-- 20 | 45.8 | 3.41 | 4.5 
71' 36.9 0.91 8.7 Franklin 44 17.4! 1.12! 6.0'' Temperance ............ 76 7142.3: 248; 6.1 
12——-6 
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South 


Winthrop College 


Academy cece 
Alexandria 


Grand Riv er ‘School.. 


Hotch City 


Sioux Falls.............. 
Sisseton Agency ... 


Tyndall 


Watertown ............. | 
seccces 


Wessington Springs.... 


Hohenwaild............. 


Johnsonville ....... 


69 16 
67 | 


Tem 


perat ure. 
(Fabrenheit. ) 


II. —Climatologicat record of and cooperating 


Maximum. 


—15 
64 —13 
55 —12 
—11 
52 —20 
47 | —18 
56 | —12 
499 —1 
7 | —18 
52 | —12 
60 
58° —18 
55 —11 
—13 
—10 
53 —12 
65 
61 —19 
60 —30 
57 | —16 
55 | —18 
50") —24 
58 —14 
16 
56 
53. 
53 | —25 
56 | —12 
57 || —14 
59 | —25 
71 | —19 
—10 
—9 
51 —9 
48 | —12 
48 —18 
—15 
52 
—15 
62 13 
69 17 
70 18 
71 19 
63 10 
63 13 
64 


14 


z 


Se 


— 


| 


Precipita- 
tion. 

| 
a Vs 

$ 

° 

& 

Ine. Ine. 
3.47 5.5 
3.96 8.0 
2.95 3.0 
1.28 3.0 
2.19 1.0 
2.58 4.7 
2.40 2.5 
0.20; 2.0 
0.24 2.3 
0.40 1.5 
0.30 3.0 
0.37 4.0 

J 
0.28 8 
0.67 8 
0 
0.20 0 
0.71 0 
0.35 8 
0.45 5 
0.33 2 
0.21 2 
0.49 5 
0.31 1 
1 
0 
5 
0 
0 
9 
0 
5 
0 
8 
5 
5 


5 
1 
0 
0 
7 
0 
0 
42 4 
10 0 
18 0 
61 1 
11.0 
10 J 
69 5.5 
10 1.0 
2 2.7 
7 8.0 
49 5.0 
37 8.0 
25 2.5 
43 3.5 
2 2.3 
52 2.0 
25 1.5 
12 
99 0.8 
56 0.1 
10 1.0 
02 
61 T 
5.5 
75 1.9 
77 
2s 3.0 
45 1.0 
7 T. 
21 0.2 
36 1.0 
19 0.8 
76 1.5 
13 1.0 
21 0.5 
00 
2 2.0 
7. 
21 1.5 
75 
86 1.5 
72 0.8 
11 
3.0 
1.4 0.5 
2.18 0.5 


Stations. 


Tennessee—Cont'd. 
McKenzie ...... 


MeMinnville...... 
Maryville 


Rogersville....... .....- 
es 


Savannah 


sees 
Springdale ... ......... 

Springfield .............. 
Tellico Plains ........... 
cscs 
Clty... 
Waynesboro 


Wildersville... 


Bastrop .. ....... 


Beaumont.........-...-. 


Bigspring.. 
Blanco .. 


casce 
Brownwood ..... 
Camp Eagle Pass ....... 
College Station ......... 


Columbia .. 
Corsicana ....... 


660000000 
Danevang 
Dublin. ...... ans 


Fort Ringgold .......... 


Fredericksburg *! 


Hale Center ............ 
Hallettsville ............ 
060660008 


L@MPASAS 
Laureles Ranch. 
Liano*®® ..... 


Menard ville 


Mount Blanco...... .... 
Nacogdoches............ 
New Braunfels... ...... 
POSE 
Rockisland.......... ... 
coc 
Saginaw *'............ 
Sherman ...... 


Temperature. ‘Prectpita- 
(Fahrenheit.) tion. 
3 
8 
Ee 
g 
aa 
aa 
i= 
206668 3 3 
= = = & 
! 
° Ine. | Ine 
70 12 37.6 2.8 1 
68 17 | 37.5 2.02 2.0 
72 15 | 38. 1 42 0.3 
68 14 | 36. 1.08 1.0 
72 13 | 87.3 1.65 1.0 
66 13 | 35. 2.12 8.0 
68 7| 37 1.67 0.5 
60 10 | 35. 2.22 ?. 
71 14 | 36. 2.22 1.0 
64 13 | 34. 1.41 1.6 
64 8 31. 2.50 1.5 
70 19 | 39.! 1.85 i. 
68 11 | 35. 1.52 T. 
58 5 | 29. | 
7 10 | 34. 1.25 1,1 
13°) 35. 2.05 3.0 
72 16 | 39. 0.85 y J 
68 13 | 35. 1,68 1.1 
67 2) 36. 2.10 0.5 
65 14 | 36 1.87 =. 
69 14 | 87.: 1.21 0.1 
68 18 | 39. 2.32 1.2 
68 16 | 38. 2.10 
2. 26 
2.38 0.1 
4.2 
1.80 
1.01; 1.0 
0. 82 
3.41 
1.98 6.0 
0.89 
1.08 
1.81 
75 9'42.8 154 1.5 
80 2653.8 2.13 
81 2 50.4 1.64 
75 28 56.0 1.95 
7 1647.8 2.15 3.5 
78 48.7 1.12 
89 23 52.4) 0.80 
16 | 45.5 2.01 6.0 
&3 49.0) 3.20 
77*| 43.4") 1.68 3.0 
78 23 | 52.1 | 2.23 
78 17 45.6 2.63 1.0 
82 26 52.0 «1.89 
79 43.9 2.28 3.5 
79 54.0 3.08 
1.00 ?. 
80 23 | 49 1.36 | 
81 4 45 2.21 4.0 
87 25 | 56 0.00 
92 31 | & 0.84 
0.70 
79") 21°) 50. 1.13 
76°, 41. 2.05 3.2 
78 11 | 44. 2.49 2.5 
7 3) 40. 0.95 9.5 
80 25 | 52. 1.27 
79 12 40. 1.40 7.5 
72 7 | 45.2 1.54 5.9 
0.63 
76 26 Si. 2.08 
7 24 «48. 3.96 | 
85 7 41. 1.69 9.5 
77 19 48 3. 68 1.2 
77 | @ | 34.1 4.27) 2.0 
79 
1.73 
85 19 | 45.6 1.13 
1.90 1.0 
85 19 46.8 1.69 0.5 
1.64 
30. 48.8 0.60 
78 2045.7 «4.01 
82 22 50.2 0.88 
75 16*| 44.2°| 4.25 |...... 
82 18 44.8 0.90) 
O 1.00] 10.0 
80 22 48. 5.14 1.5 
83 24 0.69 
78 31 1.25 
7 14 (41. 0.93 6.5 
26 58.2 1.62 | 
7 
S4 25 | 52.5 1.05 | 
1.81 
72 14 | 4.9 2.17; 1.2 
7 28 52.7 0.00 
82 18 | 48.6 1.45 | 
18) 44.4 1.06: 1.3 


Valentine 
Waxahachie.... 


Government Creek 


Mount Pleasant 


Promontory *'... 


Alexandria.......... 


Bigstone Gap .. 


Burkes Garden.. 
Charlottesville.......... 
Christiansburg 
Dale Enterprise . 
Fi rill 


Fredericksburg ......... 


Temperature. Precipita- 


| ) tion. 
3 
a 
| &a 
en 
= 
° ° Ins. Ins 
26 55.0 1.06 
18 47.0 2.49 1. 
18 46.4 2.05 1.0 
23 «451.3 6.06 5 
2 2.5 2.15 
06066 + lessees 1.52 
19 47.3 3.10 1.0 
15 45.8 2.15 0.1 
15 43.3 2.56 2.0 
1.50 5.5 
2.94 14.0 
—11 325 1.43 12.4 
7 | 29.9) 2.07 13.0 
2 24.0 BAD 
6 32.0 2.20 8.0 
2 84.7 1.67 12.0 
10 31.6 3.31 
4 %2 | 
—21 22.0 0.95 9.5 
4 32.8 2.36 20.5 
8 | 37.0!) 0.33 1.5 
4 32.2 1.42 11.1 
1 | 32.9 1.33 12.9 
2 | 32.7 0. 67 6.0 
—12 | 27.6 2.20 14.5 
—23 23.4 2.65 22.0 
2 9.0 
19 40.8 0.86 0.2 
2.52 12.5 
5 28.9) 1.00 10.0 


2 33.0) 2.23 5.0 
—23 23.6 0.50 4.0 
1 2.3 1.55 
—26 2.6) 1.7: 17.5 
—10 30.6 2.50 16.0 
1,29 15.8 
—21 21.6, 1.90 11.5 
| 
—3 33.0 2.21 19.4 
17 40.4 2.0 
32.4) 2.16 11.0 
9 33.6 2.63 14.2 
27.2; 2.85, 2.0 
—4 382.0 1.84 11.3 
—12 30.7 2.74 31.5 
8 35.4) 2.06 2.8 
16 42.3) 2.72 5 
—1l1 | 32.8 2.43 10.5 
0.90 9.0 
1.04 10.0 
—5 2.6) 3.60 36.0 
8 | 34.2 2.35 10.0 
12 | 32.8; 0.92 |...... 
—12 27.2; 4.80 48.0 
—10 26.1 1.36 2.5 
—21 2.8 1.10 11.0 
— 9 15.1) 0.45 5.5 
167 0.67 7.0 
—9 10.0 0.42 8.0 
— 6 14.6 0.92 10.0 
—19 7.6) 2.27 22.7 
—22W 8.1 3.65 36.5 
—16 13.7) 0.45 5.2 
—9 13.8); 0.70 10.0 
—3 14.4 056 9.5 
—14 13.4) 0.25 2.5 
—21 11.0) 0.56 7.5 
—10 169 0.54 6.0 
—10 13.1 0.94 14.0 
—10 17.4) 0.35 6.0 
14 (31.2 0.53 0.1 
14 34.2 0.36 0.5 
0.42 0.1 
10 33.6 1.39 2.0 
3.5 
7 29.4) 0.74 0.5 
13 32.7 0.69 1.2 
11 32.8 0.59 
4 2.4 0.81 4.0 
9 34.2) 2.51 3.0 
13 | 33.2) 0.90 
10 33.8 0.35 T. 
5 2.6 0.28 2.0 
14 35.2) 1.45 
9 3.2) 0.98 |...... 
14 32.3 0.50 


90 
Stations Stations. 
. 
= = 
secs 
Winnsboro . Newport Prin 
Nunnelly..........-. 
South Dakota 
Aberdeen.. — 12 Weatherford ........... 
Po 15 Wichita Falls ....... ... 
11 Utah. 
Badnation...... 2 19.9 
Bowd le... 16 11.3 Bimecreek 
Brookings 9 | 13.8 Castledale.............. 
Chamberlain ........... 19.3 
13.8 Farmington ............ 
13.9 Fort Duchesne.......... 
Farmingdale 
13.9 Texas. Green River 
Fort Meade ............ Heber 
Fort Randall....... .. Arthur Henet 
Gannvalley........... 
OO 
Hig pee & 
Lot 
Marysvale 
cee Meadowvill 
59 
Mound City Park 
Ooelrichs ....- 59 
Plankinton ............. 62 
62 
St. Lawrence..........-. 0606 55 
Silver City....... Est 51 
Soldier Summit......... 46 
Wellington .............. 58 
we Vermont. 
Bennington............... 40 
Enosburg Falis.......... 37 
Bluff City 39 
Bolivar Jacksonville ............ Jacksonville ............ 87 
Carthage .......... 2506 ence St. Johnsbury ........... 36 
44 
34 
36 
¢ 70 13 56 
eee 68 16 Blacksburg.............. 62 
Greeneville. 65 9 69 
Harriman 70 15 
i: 63 
70 4 63 
Ja pense 68 18 
13 
Jonesboro *! 60 9 67 
Kingston 64 | 
Lafayette 6 67 
Lewisburg. «+... ella & 
6 58 | 
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Temperature. | Precipita- 
(Fahrenheit.) tion. 
Stations. | Se 
is} oF 
as 
a x3 & 
° 
= = a2 
| 
Virginia—Cont'd. o ; ° Ins. | Ine. 
Grahams Forge ........- 58 8 | 30.0 0.94 1.8 
Hampton 56 15 36.4 0.88 3.8 
Hot Springs. .........-. 56 8 %.6 0.23 1.0 
0 63 1 90.4; 0.57 }...... 
55 8 | 2.2) 0.27 >. 
Manassas 58 9 30.4 0.38 T. 
65 6 31.9 1.57 5.0 
Meadowdale ............ 50 3 23.9) 0.92 5.5 
Newport News........- 54! 13"| 35.6" 0.85 4.5 
66 9 34.6 0.7 1.6 
Spottsville 62 9 34.6 0.80 3.4 
Stanardsville .... ...... 61 8 30.6 
62 13 32.4 0.382 1.0 
Stephens City ........... 57 10) 29.1 0.33 1.0 
57 12 31.0 1.00 1.0 
Westpoint............-.. 50 9 31.3 0.20 2.0 
Williamsburg ........... 58 13 34.8 0.45 1.5 
Woodstock .............. 52 12 26.4 0.15 0.5 
11 | 32.2) 0.99 2.5 
Washington. 
55 15 37.9 11.10 3.5 
Anacortes 2.54 
6.71 5.8 
Bremerton 6 6.26 1.0 
Brinnon .......... 4) 7.7% 0.3 
Comterville 59 15 33.1 4.46 5.0 
60 19 40.1 3.05 10.0 
Clearwater ............- 53 27 «438.6 14.58 
62 6 31.4 4.06 5.0 
49 3 29.1 1.23 4.4 
Conconully.... 499|—8/| 1.10! 11.4 
Coupeville 51 26 41.4 1.14 
53 5 | 29.8 2.48 8.0 
Dayton ...... .... 60 10 | 32.7 2.61 0.3 
Ellensburg ...... 66 6 31.4 1.7 7.2 
Ellensburg (near). . ... 64 8 | 32.2, 2.30 8.5 
Grandmound.......... 63 19 40.2 5.78 4.4 
2000 65 11 | 36.2, 1.59) T. 
0605 65 21 #41.5 7.07 1.0 
Lakeside 60 11 | 30.8 2.15 11.0 
Lind ..... 60 10 | 382.3 2.54 4.3 
58 7 | 35.7) 6.98 2.2 
49 14 32.5 16.09 30.2 
Mottinger Ranch. ..... 59 17 | 38.2 1.65 = 
Mount Pleasant......... 66 2 40.8 9.00 T. 
Moxee Valley .......... 71 8 33.9 1.59 4.9 
New Whatcom.......... 62 2442.5 3.18 4.0 
52'—9 26.6 1.52 4.0 
63 2241.4) 7.16 0.5 
7 13 | 7.31 20.4 
Port Townsend .......... 64 30 42.5 0.94 
000000 — 7 2.8) 1.71 7.5 
58 13 33.4 «3.06 2.0 
68 18 40.6 3.33 
62 20 40.4 2.89 
Snohomish ......... 63 19 39.6 3.52 = 
Southbend 56 20 40.5 9.76 
8 33.6 1.46 3.5 
64 24 39.4 6.91 1.0 
Union 62 21 40.8 12.08 
«ice. 69 18 41.4 6.70 
64 25 41.0 6.09 
Waterville ........ 52 2/ 24.0) 1.52) 11.5 
Wenatchee (near). .... 30.0 2.81 19.9 
60 22 39.8 3.51 1.5 
44 28.0; 1.88 5.3 
West Virginia. 
-| & 5 | 24.2) 0.82 1.0 
52 2.6 1.50) 10.0 
Buckhannon ............ 54 4 24.4 1.34 9.0 
53 5 | 27.8) 0.48 4.0 
Camden . 51 7 | 90.4) 1.64 |...... 
53 2/ 25.6) 0.61 3.0 
52; 9/27.7| 2.99) 18.8 
52 | 4'27.8 0.94 4.0 
50 0.62 2.4 
ED 59 10 31.4 +1.16 6.5 
| 6126.2! 1.86! 6.8 


| 


Stations 


West Virginia—Cont’d. 
Green Sulphur . cane 
Harpers Ferry.. 
Hinton a........ 
Hit ton’ 
Huntington 
Josiah 
Lewisburg 
Magnolia 
Marlinton 
Martinsburg............-. 
Morgantown ...... 
New Martinsville 
Nuttallburg 
Oceana 
Oldfields 
Point Pleasant.......... 
Powellton.......... 
Princeton 
Romne 
Rowlesburg 
Southside 
Spencer... .... 
Terra Alta.. 
U ccs ese 
Westona ..... 660: 
Weston 
Wheeling a 
Wheeling 

Ww 


s 


Brodhead 
Citypoint ..... 
Dodgeville .. 
Easton....... ° 
Eau Claire ~ 
Fond du Lac 
Grand River Locks...... 
Hartford 
Hartland 


Heafford 
Hillsboro 
Koepenick 
Lancaster 
Madison 
Meadow Valley 
Medford 
Neillsville 
New London.. 


Pine River. 
Portage 
Port Washington ....... 
Prairie du Chiena....... 
Prairie du Chien 


Spooner 
Stevens Point........... 


Waupaca . 
Wausaukee . 
Westbend 
yoming. 


| Buffalo 
Burlington ...... 


TaB_e II.— Climatological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- 
(Fahrenheit.) tion. 
3 
= 
a 
es : 
= =| 
se | 
a 
° ° ° Ins. | Ina. 
51 4 23.4) 0.73) 4.2 
62 5 26.4 0.62 1.0 
ole 0.51 2.5 
0.78 2.2 
61 10 30.4) 0.78 20 
47 11 25.6 1.3 0.3 
49' — %.0 1.13 7.5 
58 —6 26.6 0.85 1.0 
62 8 29.0 0.10 1.0 
— 2.6, 0.97 1.5 
50 6 24.6 0.55 3.0 
49 1/274) 0.47 1.0 
59 5 | 27.4) 0.20 2.0 
58° Ge} 0.17 |...... 
67 12 31.6 0.37 1.7 
52 0 1.10 9.0 
53 1 | 23.9 0.82 8.1 
53 9 | 29.6 1.33 2.0 
59 10 30.8 1.09 5.6 
56 6 30.6 1.85 9.5 
58 6 | 29.1 0.11 
1.54 11.0 
56 12 30.6 1.16 2.2 
55 2 | 28.6 1.66) 9.2 
48 0; 19.1 1.05 10.5 
58 8 | 28.7 
44 0 21.4, 0.81 4.0 
1.11 4.5 
56 4/27.8 0.7 7.5 
coves 0.82 40 
51 8 | 28.0) 0.7 1.8 
60 14 33.8 1,30 2.0 
52 10 29.4 0.9% | T. 
33 —12 10.6 0.90 9.0 
—12|......| 0.85); 38.5 
0.39 3.9 
32) 5.4 0.50) 5.0 
34/—8/ 10.6| 0.60| 6.0 
34, —10 «13.8 1.69 16.9 
36 —17 | 12.0 1.30 13.0 
—20 0.50 2.0 
35 11.4) 0.54 8.5 
coos] 10 |...... 0.65 12.0 
34 —12 11.8 0.85 14.0 
34 —15 10.6 0.92 10.2 
33 | —12 | 10.8 0.63 6.5 
37 —12 9.7) 0.40 4.0 
36 —8/ 14.0; 0.42 6.8 
0.64 10.0 
354; —24 9.9) 0.65 6.5 
—10  14.0° 1.17 11.5 
34 — 8 11.8 1.36 14.0 
38 —11 18.0, 0.88); 7.6 
41\ —2 9.2, 0.48; 4.8 
34 —24 6.5 0.95 9.5 
38 | —17 | 10.2 1.10 11.0 
0.60 6.0 
35 | — 9/ 12.4) 1.08) 12.2 
82, 13.4) 0.59 8.5 
35| — 5 | 14.4, 0.73) 9.0 
87 —15 | 10.3) 0.44 8.0 
9.7 3.5 
coe colognes 25 5.5 
34 —15 10.8 45 5.0 
$1 | — 9/ 12.2 41| 7.0 
34° — 13.6 70 7.0 
344 7.2 68 6.5 
42 | —16 | 10.7 60 7.0 
35 | —12 | 11.6 53 7.1 
13.8 48, 8.5 
37 | —9 15.4 90 19.0 
389 —9/ 15.6 4 8.0 
65 10.5 
16.6 -62 15.0 
82 —11 40 0 
35 | — 8 | 17.2 45 14.5 
88 | 8.2 25 5 
—I17 |..... .70 0 
. 66 5 
37 0 
59 0 
23 5 
7 
0 
0 
0 
0 


54 —13 | 22.5 
40 | —32 6.6 
638 —20 | 20.2 
65 | —12 | 17.9 


— 


St. John 


Stations. 


Wyoming—Cont’d. 
Centennial 
Chugwater ...... 
Cody 


Evanston 
Fort Laramie............ 
Fort Washakie..... .... 
Fort Yellowstone....... 
Fourbear 
[ron Mountain...... 


| 
Parkman 
cove 

Saratoga ..... 
Sheridan .... 
South Pass City. 
Spring Hill .... 
Thermopolis .. 
Wheatland 


Anstralia 
Batabano 
Guabairo 
Guanajay ...... 
Guantanamo 
Holguin 
Isabel, Guantanamo.... 
Los Canos. 
Magdalena‘s........ 
0000 
Moron Trocha 


Romelie, Guantanamo. 
Sagua La Grande 
San Ceyetano 
Santa Clara...... 
Sancti Spiritus.......... 
Santa Cruz del Sur..... 
Soledad 
Soledad, Guantanamo.. 
Union de Reyes 
Yaguajay 
Porto Rico. | 
Aguadilla 
| 
Bayamon..... .| 
60.00 
Canovanas 


Comerio 
Fajardo 
Hacienda Coloso.... 
Hacienda Perla . 
Humacao.......... 


Mayaguez. 
Ponce 
Port America. 


eee 


Mexico. 

Ciudad P. Diaz.. .. 
Coatzacoalcos 
Leon de Aldamas......./ 
Puebla 


Topolobampo*! ........ | 
Vera Cruz........... 
New Brunswick. 


Temperature. | 
(Fahrenheit.) | 
| 
gig | 
aiaig 
& $ 
56 | —27 21.2 
42 —15 20.0 
60 | —10 2.9 
68 —12 2.1 
51) —16 24.4 
57 | —24 «19.2 
68 | —19 17.3 
42 —15 18.0 
7 | —12 20.3 
55 | —12 21.4 
58 | —17 | 21.2 
48 | —21 | 19.4 
22.9 
49 | —26 139 
49 —28 15.5 
64 —17 
55 | —23 2.3 
45 | —22 19.8 
45|—17 21.4 
68 19.5 
400'—8 19.7 
60 | —16 19.8 
56 | —12 | 24.7 
45 69.4 
71.6 
52 69.2 
7 | 68.8 | 
52) 69.9 
91 55 73.9 
92| 78 | 84.5 
93 59 | 75.2 
92 50 | 73.1 
50 | 72.4 
87 63 76.6 
90 46 | 69.3 
93 5373.8 | 
92) 60 76.9¢ 
92 48 | 70.1 
71.1 
90 50 | 72.7 
73.2 
93 | 46 | 70.8 
84) 52) 72.3 
85 58)! 70.4¢ 
88 | 49 70.2 
93 54 | 73.9 
85 56 (69.8 
93 53 | 72.7 
BD 
89 59 | 72.8 
96 | 57 | 76.6 | 
86 | 58 | 73.6 | 
91| 67 | 77.0) 
95 52) 74.4 
90 52 | 71.9 
92 58 76.8 
90 | 74.2 
90 53 | 73.1 
91 | 77.6 
92| 56) 74.4 
88 61 | 75.5 
8 | 58) 71.8 | 
94, 6 76.2) 
93 62 | 75.2 
87 59 | 73.2 
91; 585 | 74.2 
93 | 7 | 75.9 
89 68 | 78.2 
92 | 62 | 77.6) 
88 | 57 | 72.6 | 
88 
92 55 | 74.7 | 
90 56 | 73.7 
88 61 | 74.9 
85 | 81 | 54.8 
91 60 | 72.8 
79 88 | 58.4 
74 | 57.7 
87 | 47 65.6) 
88| 49 | 65.2 | 
86 | 60 | 72.4 | 
88 5 | 19.9 | 


Rain and melted 


Precipita- 
tion. 


snow. 
Total depth of | 
snow. 


~ 


pe 
z 


3 


ak 


10 


= 
| 
Ins. 
0.53 
2.26 
0.45 
0.42 
Da ) 
| 
0.04 
0.72 
0.42 
0.78 
0.12 
O. 
Larani¢e 0.41 
0.60 6.0 
0.15 2.0 
0.44 11.9 
0. 80 8.0 
2.07 20.7 
. 2.15 | 21.5 
0.95 9.5 
0.45 4.5 
0.15 1.5 
0.90 9.0 
1.10 11.0 
2.58 
1.54 | 
1,18 
1.61 
1.72 
1.65 
1.71 
0.18 
Al 1.37 
1.03 
0.92 | 
Bayfield 2.79 | 
1.25 
0.60. 
1.45 
0.43 
1.35 
Pinar del Rio......... 1.34 
2.89 
1.09 
Harvey 
Hayward 
CRY CY « 
cc 
OCONEO 
Lajas ...... 
0000 
Maunabo 
Valley Junction........ 
San Lorenzo............ 
Utuado 
AlCOVS 
| 17.1 
12.0 
14.9 
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Taste IT. — Climatological record of and other observers. — Late January, 1901. 
Temperature. | Precipita- | Temperature. | Precipita- 
(Fahrenheit.) | tion. | (Fahrenhett.) tion. EXPLANATION OF SIGNS. 
- nn ~ * Extremes of temperature from observed readings of 
3 3 dry thermometer. 
= a | = a A numeral following the name of a station indicates 
Stations. Stations. the hours of observation from which the mean temper- 
|g | g : ature was obtained, thus: 
|g 5 og = | Be Mean of 7a. m.+2p. m.+9p.m.+9p. m. +4. 
3 gigs *Mean of 7a. m.+7p 
| @ = | 3 ‘Mean of 6a. m.165.m.+2. 
a a | a & & 5 Mean of 7 a. m.+2p. m. + 2. 
a of hours reduced to true 
Alabama. ° ° ° ns. Ine. Neb . ° ° ° . Ine. ally mean by special tables 
— 90 48.4) | Hay "Mean from hourly readings of thermograph. 
40 10 28.6 9.57 61.5 New Mexico. 10 Mean of sunrise, noon, sunset, and midnight. 
«18 34.0 9.38 9.0 Alma 65 89.6, 1.46 The absence of a numeral indicates that the mean 
North Carolina temperature has been obtained from daily readings of 
Arizona H-nderson : os 19 39.6 2.20 the maximum and minimum thermometers. 
WOE, cccccrccecce ses 76 2 46.6 1.16 Morganton. ......... 63 17 40.4. 2.51 0.1 An italic letter following the name of a station, as 
2.43 winghope*’...... .. 66 41.0 0.80 1.0. ‘Livingstona,” Livingston },” indicates that two or 
Cal fornia Dakota. more observers, as the case may be, are reporting from 
Calient« * 80 45.4 0.89 0.29 99 thesamestation. A small roman letter following the 
47.45.00 40 —21 8.2 0.02 0.g name of a station, or in figure columns, indicates the 
Lakeside ... Tennessee. number of days missing from the record; for instance 
Georgia Texas. the, continaity of tome 
Washington. CORRECTIONS. 
Massachusetts. 
‘ 52 2 39.0) 6.31 7.5 
Wests “4 —16 2.6 Wisconsin. January, 1901, Brunswick, Mo , make mean tempera- 
100 Meadow Vailey... 4 16.2 0.35 8.5 ture 31.4 instead of 31.8. 
1.84 15.0 Wyoming. Nore. 1e fo owing hanges 1ave been made in the 
Winch 59 —16 2.4 names of stations: California, Volcano Springs cuaneed 
Minnesota. Isthmus of Panama. to Volcano. Missouri, East Lynne changed to Eight 
Long Prairie ........... 48 9.5 0.22 4.2 Alhajuela....... 89 65 78.1 0.20 Mile. 
Missouri. LO BOCR 87 TB | 70.9 | 
Princetom . —1 0.35 1.8 
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TABLE UII, — Resultant winds from observations at 8 a. m. and 8 8p. ond om. santaind the month of Pbviats 1901. 


Component direction from— 


Stations. 
N 8 | E. w 
New England. Hours. Hours. Hours. Hours. 
Eastport, 24 2 2 40 
Portland, Me......ccccccccccccccsecs 19 6 1 44 
Boston, Mass .. .... ot. seeue 17 3 1 47 
Nantucket, Mass 27 5 2 41 
Block Island, R. 28 3 2 42 
New Haven, Conn 23 6 1 40 
Middle Atlantic States. 
Albany, N. ¥.......-sseeeececeeeeees 25 10 2 29 
Binghamton, N. 9 2 5 16 
New York, N. V........-cccccccveees 26 4 2 40 
Harrisburg, Pat ........eeeeeeeeeees 9 4 3 19 
Philadelphia, Pa .......++seeeeeeeee 32 6 3 37 
Scranton, Pa ...... 22 13 5 30. 
Atlantic City, N. J.....eeccceeeeeceee 30 5 3 87 
Cape May, N.d..cceecceceeceesceeees 25 7 4) 34 
Baltimore, 17 7 5 37 
Washington, D. 28 vi 7 24 
Lynchburg, 21 11 4 7 
Norfolk, V@ ...cccecccccscecceccccees 20 18 13 18 
Richmond, V@ 19 14 10 29 
South Atlantic States. 
Charlotte, N.C 20 | 2 11 18 
30 | 5 8 27 
Raleigh, N. C........+-- 21 13 5 32 
Ww = N.C 25 8 9 27 
Charleston, 8. C 2 11 7 27 
Augusta, 18 10 7 32 
Savannah, Ga 22 7 10 27 
Jacksonville, Fla ......-.eeeeeeeeees 26 13 8 2 
Florida Peninsula. 
Jupiter, Fla 25 14 5 27 
Key West, Fla ......-ecseecesevevees 28 11 25 4 
Tampa, 28 14 11 17 
Eastern Gulf States. 
Atlanta, Ga@ .......e-secccccccsescees 22 8 6 35 
Macon, Gat ....ccsccesccceccccsccens 15 5 2 15 
Pensacola, 18 3 9 3 
Mobile, Ala ......-- hisdseneneessee 31 11 11 12 
Vicksburg, MISS. .........eeeeeeeees 22 15 23 7 
New Orleans, La..........--seeeeees 26 16 19 9 
Western Gulf States. 
Shreveport, La@..........sseeeeeeeees 18 14 20 13 
Fort Smith, Ark...........++. a 22 7 16 18 
Little Rock, Ark 26 13 13 21 
Corpus 26 15 20 8 
Fort Worth, Text......... inpaenene 25 13 15 16 
Galveston, TeX ........cceceeeeecess 25 14 2 7 
TOE 26 12 17 10 
Gan Antonio, TOE «.cccccsccsccesccees 31 12 20 4 
Ohio Valley and Tennessee. 
Chattanooga, Tenn .... .......ss00: 22 13 6 30 
KmoxvVille, TOMM 23 14 7 28 
Memphis, Tenn 28 13 12 17 
23 13 6 26 
Lexington, Ky f......ccccccccccccess 8 8 5 15 
15 5 13 30 
Evansville, Ind 11 5 6 13 
Indianapolis, Ind ....... 15 11 10 31 
Cincinnati, Ohio 15 11 14 29 
0.0000 10 18 9 33 
21 10 6 36 
Parkersburg, W. Va........-+5 «+. 18 13 6 31 
es 12 12 2 41 
Lake Region. 
5 16 5 41 
19 19 3 32 
12 11 4) 59 
Sandusky, 8 13 38 
Upper Lake Region. 
16 9 4 38 
21 13 3 2 
Grand Haven, Mich hedesinapiiniamata 22 11 13 24 
Houghton, Mich. t.............+++5+. 12 1 8 13 
Marquette, Mich 11 10 6 41 
Port Huron, Mich.......... déndineea 9 12 5 39 
Sault Ste. Marie, Mich........ ..... 11 12 17 27 
Milwaukee, Wis. 12 9 7 37 
WS 11 25 1 27 
North Dakota. 
Moorhead, Minn......... Beinceneces 21 16 11 24 
Bismarck, N. Dak........ 32 8 10 28 
25 9 2 30 
Upper Mississippi Valley. 
St. Paul, Mimm 21 14 10 28 


* From observations at 8 p. m. only. 


Direction Dura- 


4444444 


45555355 Ses 


“ 


| Santiago de Cuba, Cuba 


P PSS 


Stations. 


Upper Mississippi Valley.—Cont'd. 

Lae Crouse, 
Davenport, Lowa 

Des Moines, Iowa........- 
Dubuque, Iowa .......-- 
Keokuk, 
Springfield, 

Missouri 
Columbia, Mo*..... 
Kansas C ity, 
Springfield, MO. 
NODE 
Omaha, Nebr........ 
Valentine, 
Sioux City, 
Plerre, 8. Dak 
Yankton, 8S. Dak 
Northern Slope. 

Havre, Mont 
Miles City, Mont ........ 
Helena, Mont.. ..... 
Rapid City, 8. Dak 
Cheyenne, WY0 
Lander, 

North Platte, Nebr 

Middle Slope. 


Wichita, Kans..... 

Oklahoma, Okla 
Southern Slope. 

TOR sees 
Southern Plateau. 

El Paso, Tex ....... 
Independence, 
Middle Plateau. 

Carson City, 

Winnemucca, Nev ......... 

Salt Lake City, Utah. ; 
Grand Junction, Colo..... 

Northern Plateau. 

Baker City, 
Lewiston, Idaho 
Pocatello, Idaho ...........- 


alla Walla, Wash.......... 
North Pacific Coast Region. 
Neah Bay, Wash......... 
Port Crescent, 
Seattle, W 
Roseburg, 
Middle ’ Pacific Coast Region. 
Mount 
Red Bluff, Cal..... 
Sacramento, Cal. 
San Francisco, C al.. 
South Pacific Coast Region. 
Los Angeles, Cal ..... 
San Diego, Cal 
San Luis Obispo, Cal.............+- 


Weat Indies. 
Basseterre, St. Kitts Island ...... 
Bridgetown, Barbados ............ 
Cienfuegos, Cuba 
Grand Turk, Turks Island, w. ‘Tt. . 
Havana, Cuba .......... 
Kingston, Jamaica 
Port of Spain, Trinidad............ 
Puerto Principe, Cuba ............. 
Roseau, Dominica, 
San Juan, Porto Rico.. .......+.++ 


Santo Domin 8. w. il. 


+ From observations at 8 a. m. only. 


Component direction from— 


Hours. Hours. Hours. Hours. 
11 3 


2s 


poe 


SER 


wm 

Cus 4208 


Resultant. 


Direction Dura- 
from— 


° 


69 w. 
33 w. 


from— | tion. | N. 8. E. | Ww. 
Hours. Hours. 
44 8 
45 25 
14 26 9 10 21 20 
48 16 16 10 27 ‘ 17 
, 45 21 11 10 31 65 w. | 23 
47 25 10 10 22 39 w. 19 
4 4 42 25 10 10 28 50 w. | 23 
10 6 5 13 63 w. | 9 
61 w. 31 20 14 10 25 68 w. | 16 
58 w. 13 | 
60 w. 44 10 4 5 14 56 w. | 11 
73 Ww. 17 26 11 14 16 8 Ww. | 15 
52 w. 43 21 15 10 18 53 w. | 10 
70 w. 27 25 17 9 18 48 w. | 12 
53 w. 42 25 14 7 24 57 w. | 20 
59 w. 35 24 6 5 32 56 w. | 82 
73 Ww. 34 15 7 4 10 37 Ww. | 10 
39 w. 27 28 10 12 21 27 w. 20 
73 w. 34 23 om) 12 29 51 w. | 22 
68 w. 5 12 2 4 16 50 w. | 16 
75 w. 20 
13 | 13 14 30 16 
74 w. 7 23 21 8 18 79 Ww. | 10 
41 w. 33 19 19 1 81 . | 30 
73 Ww. 28 13 17 | q 29 79 w. | 20 
47 w 25 25 9 11 22 34 w. | 19 
57 w. 24 25 12 5 27 60 w. | 26 
72 w. 26 13 28 uv 24 45 w. | 21 
48 w. 23 17 14 8 28 81 w. | 20 
56 Ww. 23 
17 22 20 11 6le. | 10 
64 w. 25 17 17 24 17 7 
5le. 27 || 2 13 11 18 38 w. 11 
23 w. 15 29 10 14 18 12 w. | 19 
31 13 16 8 24e. | 19 
‘ 64 w. 82 29 16 11 9 9e. | 13 
52 w. 16 
22 e. 16 24 16 12 18 | 87 w. | 10 
3w. 20 21 23 13 16 56 w 4 
24 w. 12 
10 18 7 16 26 43 w. 15 
i 66 e. 18 25 | 17 16 Q 4le. | 11 
i 45 e. 14 11 15 13 29 76 w. | 16 
10 11 33 11 87 e. | 22 
60 e. 8 23 15 15 12 we, | 11 
8 w. 15 27 | 14 5 23 54 w. | 22 
32 w. 15 
| 47 e. 16 14 20 13 18 40 w. s 
5 w. 12 11 19 14 22 45 w. | 11 
54 e. 19 16 9 12 26 . 63 Ww. | 16 
27 e. 16 18 16 17 20 . 56 w. 4 
. 40 @. 25 5 vi 16 30 Re. | 14 
9 w. 26 14 | 28 16 | 9 ze. | 16 
AS 23 15 14 14 26 85 w. 12 
Sw. 16 3 5 20 4 Se. | 16 
3 Ww. 22 11 23 5 25 59 w. 23 
0 § 7 1% 18 24 9 86.6. | 15 
2w. 22 3 46 7 8 lw. | 43 
iw. 9 
)w. 21 2 | 4 36 17 Ste. | 19 
5 Ww. 16 0) 6 18 | 12 
2w. 25 19 22 18 10 69 e. | 
Ow 32 17 24 15 9 fie. | 9 
ow. 23 13 12 28 14 88e. | 14 
39 19 18 16 17 45 w. | 1 
19 14 12 21 61 w. 10 
38 
28 14 20 18 19) 9 w. | 6 
37 27 14 7 26 | 56 w. | 23 
35 30 | 15 14 8 2e. | 16 
27 21 25 16 11 s. 5le 6 
30 14 18 10 24 8. 74 w. 15 
29 
30 12 14 19) 19 2 
18 15 16 28 67 w. ~ 
35 25 10 16 21 18 w. 16 
| 27 26 14 2 19 | 55 w. 21 
16 
12 
35 14 |. 80 e. 
34 14 . 77 e. 
10 28 57 e. 
23 6 70 e. 
30 18 78 e. 
30 42 24 e. 
31 15 78 e. 
27 37 e. 
14 14 80 e. 
82 52 e. 
j 32 : 18 69 e. 
35 . 17 6. 
19 2 89 e. 


| ‘ON GNSS SSH ESSSSS SS SSS SF | 
|| 
! 
= | 
| 
| 
| 
| | 
& 
| 
> 
| & | 
|— 
| 
~ 
= - 
= 
4 n 
= 
| 
oe 
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Taste V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 
0.75 in 1 hour during February, 1901, at all stations furnished with self-registering gages. 


P< one 
| Total duration. Es Excessive rate. ve 3 & Depths of precipitation (in inches) during periods of time indicated. 
| 
= S 52 5 10 15 20 2 30 35 40 45 50 60 80 100 120 
4 & Began— Ended— Eee min. min. min. min. min.| min. min.| min. min. min.| min. min.| min. min. 
1 
Albany, N. Y.......++. 34 
Alpena, Mich. ........ 9 
3 


Atlantic City, N.J.....; 3-4 
Baltimore, Md......... 344 


Binghamton, N. Y..... 3-4 
Bismarck, N. Dak..... 27 
Boise, Idaho .......... 19 
Boston, Mass......... 45 
Buffalo, N. Y ........- 3-4 
23 
Charleston, 8S. C....... 23 
Til... 344 
Cincinnati, Ohio .. ... 2-3 
Cleveland, Ohio ....... 34 
Columbia, Mo........ 2-3 
Columbus,Ohio........ 23 
Denver, Colo....... «.- 7-8 
Des Moines, lowa..... 
Detroit, Mich.......... 34 
Dodge, Kans .........-. 2 
Duluth, Minn.......... 7-8 
Eastport, Me..... .... 24 
Elkins, W.Va ......... 4 
34 
Escanaba, Mich....... 17-18 
Evansville, Ind ....... 28 
Fort Worth, Tex...... 2 
Presmo, Cal. 45 
Galveston, Tex........ 28 
Grand Junction, Colo. 23 
Harrisburg, Pa........ 3-4 
Hatteras, N.C......... 9 
Huron, 8. Dak......... 16-17 
Jacksonville, Fla..... 19 2.6 9.%3a.m.| 9.55 a.m.) 1.64 | 0.06 | 0.27 | 0.44 | 0.50 | 0.67 | 0.71 | 0.74 | O.77 Jon. .clecccccleccccslscces-loscee-leccece 
Jupiter, Fla............ 19 0. os 
Kalispell, Mont ....... 19-20 0. 
Kansas vi. 1-3 1. 
Key West, Fla......... 19 0. 
Knoxville, Tenn ...... 0, 
Lexington, Ky......... 4 0. 
Lincoln, Nebr. ....... 23 0.! 
Little Rock, Ark...... 23 0. 
Los — 45 
Louisville, Ky........ 2-3 0. 
Memphis, Tenn........ 23 1, 
Meridian, Miss...... ? 1. 
Milwaukee, Wis....... 8-9 0. 
3 0.16a.m,. 2.45 p.m. 1% 12.40 p.m. 12.55 p.m.) 0.45 0.15 0.47 
Montgomery, Ala ..... 4.57 p.m. 11.27 1.02 9.25p.m.) 9.45p.m.| 0.22 0.05 0.12 
Portland, Oreg........ 
Pueblo, Colo.......... 
Raleigh, N.C... ...... 
Richmond, Va......... 
Rochester, N. Y...... 
St. Paul, Minn......... 
Salt Lake City, Utah.. 
San Diego, Cal......... 
Sandusky, Ohio....... 
San Francisco, Cal.... 
Savannah, Ga.......... 
Seattle, Wash. ........ 
Spokane, Wash... .... 
Toledo, Ohio .......... 
Topeka, Kans..... ... 
Vicksburg, Miss....... 5.15 a.m.) 10.35 a.m. 
§ 6) 1.13 p.m.) 60) 1.6 p.m.) 1.65 p.m.) 0.00 | 0.19 | | | 
“a uba.---. 49 | 10.20 11.00 p.m_| 1.07 | 10.21 p.m.| 11.00p.m.| T | 0.07 | 0.28 | 0.54 | 0.64 | 0.71 | 0.74 | 0.98 | 1.07 |... 
avana, Cuba ........ | 


Kingston, Jamaica.... 
Port of Spain, Trin.... 
Puerto Principe, Cuba 
Roseau, Dominica .... 
San Juan, Porto Rico.. 
Santiago de Cuba..... 
Santo Domingo, 8S. D.. 
Willemstad, Curacao . 


con® 


*Self register not working. 
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MONTHLY WEATHER REVIEW. 


Stations. 


Grand Manan, N.B. ns 


Yarmouth, N. 8....... 


Charlottet’n, P. E.I... 


uebec, Que.........- 

ontreal, Que........ 
Bissett, Ont......... ‘ 
Ottawa, Ont........- 
Kingston, Ont ........ 
Toronto, Ont ......... 
White River, Ont.. .. 
Port Stanley, Ont 
Saugeen, Ont......... 


Mean. 
Departure from 
normal. 

Mean maxi- 
mum. 

Mean mini- 
mum. 

Total. 

Depth of snow. 


3 
> 


© 


18 


~ 


o 


= 


| 


RES , 


= 
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Taste VI.—Data furnished by the Canadian Meteorological Service, February, 1901. 


Stations. 


| Parry Sound, Ont... 


Port Arthur, Ont.... 
Winnipeg, Man...... 
Minnedosa, Man..... 

u’Appelle, Assin... 
Medicine Hat, Assin. 
Swift Current, Assin. 
Calgary, Alberta .... 
Banff, Alberta ....... 
Edmonton, Alberta . 
Prince Albert, Sask.. 
Battleford, Sask..... 


Victoria, B.C .. .... 
Barkerville, N. W. T. 
Hamilton, Bermuda. 


| 


Fresruary, 1901 


rom 


Mean not re- 
duced. 
Departure from 
normal. 
Departure f 
normal. 
Mean maxi- 
mum. 
Mean mini- 
mum. 
Departure from 
normal. 
Depth of snow. 


Mean. 


CS 


i++ 


— 
— 
96 | 
| Pressure. | Temperature. Precipitation. | Te 
1] \ 
| 2 | | | 
| 
3 
| 
Ine. | Ina. Ina. Ins. | Ins. | Ine. ° ° Ins. Ins. Ins. 
St. Johns, N. F........ @.15 2.30 —.55 «++ 29.22 | 29.97 |—.10 4.24 +1.84 42.4 
Sydney, C. B.I........ 20.39 —.56 29.31 30.07 —.08 0.06 —1.27 0.6 
f 29. 38 29.49 —.49 29.30 30.21 +-.04 0.90 —0.27 9.0 
29.52 29.57 " 28.21 30.18 +.02 0.38 —0.60 3.8 
29.49 29.57 27.74 30.18 +-.08 1.59 +-0.92 15.9 | 
29.40 29.44 27.78 | 80.22 +.07 1.40 +0.96 14.0 
Chatham, N. B -+e+| 29.47 | 29.49 27.47 30.23 +.08 0.50 —0.26 5.0 ' 
Father Point, Que.... 29.58 29.61 26.41 | 30.138 +.13 1.02 +0.26 10.2 
29.88 29.74 25.33 | 30.19 .10 0.80 —0.34 7.0 
29.61 29.84 27.71 30.15 1.50 +1.04 15.0 
29.30 29.96 28.49 30.16 +.08 1.03 +0.30 10.3 
29.51 | 29.85 0.26 —0.31 2.6 
29.57 | 29.98 1.6 45.8 36.3 3.36 —0.75 1.8 
28.60 30.08 25.58 | 30.06 |......| 19.2 03 | 28.7 9.6 1,22 —1.53 10.0 
29.34 30.03 29.72 29.88 —.20 59.5 2.0 64.3 54.6 5.56 +-1.16 
29.22 29.99 
| 
| 


Ferrvuary, 1901. MONTHLY WEATHER REVIEW 
TasLe VII.—Heights of rivers referred to zeros of gages, February, 1901. 
2 =¢ Highest water. Lowest water. 2 Highest water. Lowest water. | 

= ° Height. Date. Height. Date. = Ez ° Height. Date. Height. Date. = = 

Mississippi River. Wiles. Feet. Feet Feet. Feet. Feet Tennessee River—Cont'd. Miles. Feet. Feet. Feet, Feet. Feet 
St. Paul, Minn. *..... 1,954 14 tas Johnsonville, Tenn...... | 2: 18.1 7 4.8 28 10.5 13.3 
Reeds Landing, Minn x 1,884 12) — O07 12,13,19 3 — 0.9 27,28 —0.8 0.2 Cumberiand River. 

La Crosse, Wis..... . .-. 1,819 2 3.2 1,28 2.7 22-24 3.0 0.5 Burnside, Ky............- 424 50 12.8 5 3.0 1) 5.5 9.8 
Prairie du Chien, Wis.*.. 1,759 Carthage, Tenn.......... 253 40 5 3.1 28 7.2 11.4 
Dubuygue, lowa.*...... 1, O99 Nashville, Tenn ........ 7h 40 9.6 6 4.8 28 «10.9 14.8 
Leclaire, lowa.*..... 1,9 Clarksville, Tenn........ 128 42 25.5 5 28 14.4 18.4 
Davenport, lowa* ...... 1,503 15 Arkansaa River. 
Muscatine, lowa....... 1, iz 16 415 6 3.6 27,28 3.9 0.9 Wichita, Kans.. ai 726 10 1.9 38 1.7 |15-22,25-27, 1.8 0.2 
Galland, lowa’..... 1,472 8 1.4 11,12 0.6 H 1.1 0.8 Webbers Falls, Ind. T... 413 2 4.1 8 20 13) 2.9 2.1 
Keokuk. lowa’.......-- 1, 403 15 6.2 144 — 0.2 4 2.7 6.4 Fort Smith, Ark.......... 351 22 4.9 9 2.4 2 8.5 2.5 
Hannibal, Mo.. 1, we 13 1.9 19,20 — 0.6 7 13 2.5 Dardanelle, Ark...... esee 256 2 4.3 11 2.4 1,2 3.2 1.0 
Grafton, Ill ..... 1,306 2 4.4 ! 2.7 9 3.7 1.7 | Little Rock, Ark......... 176 PA, Te 12,13 3.5 1,2 5.4 3.7 
GE. 1,24 5.2 27 1.7 w 3.4 3.5 White River. 
Chester, [ll........ 1, 3.0 28 0.8 11 1.9 2.2 | Newport, Ark............ 10 26 5 3.0 2) 56.7 5.0 
Memphis, Tenn ..... Mo 33 13.5 1z 5.1 2 99.9 8.4 Yazoo River. 
Helena, Ark ..........:. THs i 20.1 13 10.6 28 16.2 9.5 Yazoo City, Miss......... 80 25 18.2 4 16.2 98 17.4 2.0 
Arkansas City, Ark..... Tes) 42 22.2 15, 16 13.6 28 18.9 8.6 Red River. 
Greenville, Miss .. 5 42 18.3 15,16 11.1 28 15.5 7.2 Arthur City, Tex. ... 688 7 6.0 5 4.4 27,28 4.7 1.6 
Vicksburg, Miss ........ 74 45 21.6 1 14.4 28 18.5 565 28 11.0 8.9 4.2 2.3 7.5 68 
New Orleans, La .. 108 16 7.8 3,19 6.4 10,28 7.1 1.4 Shreveport, La ..... 449 29 7.3 10,11 2.0 5-8) 4.7 5 3 
Missouri River. Alexandria, La. 139 33 12.0 14 2.5 3 7.6 9.5 
Bismarck, N. Dak. .. 1.309 14 3.4 8-11 2.5 1 3.0 0.9 Ouachita River. 
Pierre, 8. Dak.* 1,114 Camden, Ark 340 39 17.4 7 7.3 1/11.5 10.1 
sioux City, lowa*...... 19 lan EB 0000004 100 40 18.9 19,20 12.7 4 16.6 6.2 
Omaha, Nebr.® ......-- too 18 ree | 23 5.9 18,19 64 1.2 Atchafalaya River 
st. Joseph, Mo......:. 481 .4 25 0.1 4-7 1.4 100 31 24.0 20 20.7 8 | 22.5 3.3 
Kansas City, Mo....-. 12.2 5.7 2 7.7 6.5 Susquehanna River. 
Boonville, Mo ......- 1 a) 5.2 23 1.3 10, 11 2.8 3.9 Wilkesbarre, Pa........ 178 14 7.5 1,2 4.1 20-28 5.3 3.4 
Hermann, Mo..... 1u%s uw 5.7 25 3.0 14,15 4.0 27 ae, er 70 17 4.0 2 1.8 7 25 27 2.2 
Des Moines River Br.of 
Des Moines, iowa * 165 Pa. es 35 20 25 7 0.9 25, 26 1.4 1.6 
Liver. Juniata River. 
Peoria, Lil... 135 14 8.7 22, 23 8.1 5 84 0.6 Huntingdon, Pa 80 bane 
Youghiogheny River. Potomac River. 
Confluence, Pa.... 50 10 2.0 1 1.1 28 1.6 0.9 Harpers Ferry, W. Va... 170 16 2.9 1-5 1.8 24-28 2.4 1.1 
West Newton, Pa, *.... 2 2.7 9 1.0 2.3 James River. 

Allegheny River. Lynchburg, Va ........ 257 18 1.5 10 0 28 «1.0 1,1 
Warren, Pa... 14 2.2 1-4 1.7 1.9 0.5 Richmond, Va. .......... 110 12 — 0.4 |17,21,26-28, — 1.0 1,4-8,11,12 —0.7 0.6 
City, Pa 124 13 4.0 9 1.9 2.4 1.1 Roanoke River. 

Parker, Pa .. 73 wu 20 1 1.2 22,23 1.5 0.8 Weldon, N.C. ..... ; 90 40 9.9 11,12 8.3 26-28 | 8.9 1.6 
Mononge hela River. Cape Fear River. 

Weston, W. Va. .....- ° 161 18 6.6 1 02 21-25 0o4 6.8 Fayetteville, N.C. 100 38 11.2 11 3.9 28 6.5 8.3 

W.Va. 114 2% 7.5 5 09 23 1.8 6.6 Ediato River. 

Greensboro, Pa. *....... | 1s 11.3 5 7-5 B. 6 5.6 14 4.3 1 4.9 1,3 

Lock No. 4, Pa....... 4) 2s 13.2 6 7.0 28 8.3 6.2 Pedee River 

Conemaugh River Cheraw, 8S. C.....-. 145 v9 11.2 5 1.8 28 4.0 9.4 
Johnstown, Pa. .. 64 7 1.8 1 1.2 15, 16 1.4 0.6 Black River. 

Red Bank ¢ ‘yeek. Kingstree, 8. C ......00.- 60 12 10.1 14,15 8.0 27,28 9.0 2.1 
Brookville, Pa . i) S 1.6 1-28 1.6 1-28 1.6 0.0 Lynch Creek. 

Beaver River. 8.C....0 35 12 10.3 12 5.4 20 7.3 4.9 
Great Kanawha River St. Stephens, S.C........ 50 12 9.3 15 6.2 28 8.0 8.1 
Charleston, Wo Va.. ul 30 8 4 h 3.6 26, 27 5.5 4.8 Congaree River. 
Little Kanawha River. Si 37 15 11.7 5 0.3 22 11.4 
Glenville, W.Va 100 24 6.8 4 0.8 28 1.6 7.6 Wateree River. 

New River. 45 20.0 5 4.4 | 24,25, 28 7.4 15.6 
Hinton, W. Va........ bs) "4 3.5 11 1.6 25 24 1.9 Waccamaw River. 

Cheat River. Conway, B.C. ...sccec.es 40 7 5.1 22 3.9 2,3,6,7 4.6 1.3 

Ohio River. Calhoun Falls, 8. C...... BAZ | .cccee 6.6 4 28 | 22,232 3.4 3.8 
Pittsburg, Pa ........... wits 6.0 6 1.1 26 26 4.9 Augusta, Ga............ 268 32 27.3 5 8.5 12.1 18.8 
Davis Island Dam, Pa. ww 2 7.2 6 3.6 26-28 16 3.6 Broad River. 

Wheeling, W.Va..... S75 8.4 21-26 4.5 18, 20 5.9 7.9 4 2.7 |'21-23.26-28 3.5 5.2 
Parkersburg, W. Va. * TN 3h 9.8 5 4.8 7\|73 5.0 Flint River. 

Point Pleasant, W. Va 703 13.5 6 3.7 2 7.1 ences 80 20 15.3 14 1.9 1 9.9 10.4 
liuntington, W. Va 6 6.8 we 11.2 Chattahoochee River. 

Catlettsburg, Ky neh ut ist | mM 1834 6 4.5 27.28 10.2 13.9 Westpoint, Ga........... 239 20 13.8 5 3.8 23,24 5.6 10.0 
Portsmouth, Ohio ... blz hw inv 65 27,28 11.4 12.4 Ocmulgee River. 

Cincinnati, Ohio... 20.9 8 8.3 13.8 19.6 || 125 20 15.9 5 4.2 22.23 7.1 11.7 
Madison, Ind 413 18 0 8.5 28 12.9 9.5 Oconee River. 

Louisville, Ky.......... 2s 8 5.2 283 7.0 || 60 30 15.8 10 4.2 8.8; 11.6 
Svanevilie, ind... 1s4 35 15.5 11 7.0 2 11.3 8.5 Coosa River. 

Paducah, Ky.......... 40 8.5 63 28 13.2 19,9 || GS 225 30 18.0 5 3.0 28 6.7 15.0 
| eae 1,073 45 1.3 9 10.4 27,28 16.4 10 9 Gadsden, Ala......... 144 18 17.0 6 2.8 28 «8.6 14.2 

Muskingum River. Alabama River. 

Zanesville, Ohio. 70 0 10.0 6 6.7 23,28 7.7 3.3 Montgomery, Ala..... 265 35 30.0 6 7.5 27,28 15.8 22.5 

Scioto River. 212 35 7 10 11.2 2521.7 24.5 
Columbus, Ohio * 110 Tombighee River. 

Miami River. Columbus, Miss.......... 303 33 159 8 1.0 | 24,25, 28 7.3 14.9 
Dayton, Ohio..... 69 18 26 6,7 12 1.2: 1.6 1.4 Demopolis, Ala. ........ 155 35 42.2 11 10. 28 | 28.1 31.9 
Wahash River. Black Warrior River. 
Mount Carmel, fll. * 15 23 1,2 3.4 24 Tuscaloosa, Ala....... 129 43 42.0 5 7.9 28 19.6 34.1 
Licking River. Brazos River. 
Falmouth, Ky. .......... 30 25] 7.0 4 1.7 | 2,3,27,% 3.1 5.3 || Kopperl, Tex. .. ...«.. 369 21 —0.2 1-28 | — 0.2 1-28 —0,2 0.0 
Clinch River. 301 22 1.4 13-28 0.8 1-7 1.2 0.6 
Speers Ferry, Va....... 20 3.2 0 2 25,26,28 1.1 3.0 Columbia ‘River. 
Clinton, Tenn........... 46 25 10.5 7 40 2 66.5 6.5 Umatilla, Oreg .......... 270 25 7.8 28 1.1 10-14 | 2.7 6.7 

Tennessee River. The Dalles, Oreg ........ 166 40 12.8 28 2.3 12,13 6.1 10.5 
Knoxville, Tenn..... 614 29 5.0 6 1.4 a 2.9 3.6 Willamette River. 

Kingston, Tenn 5) 5.8 5 2.0 23 3.7 3.8 || Albany, Oreg ............ 99 20 26.0 18 3.2 11,12 9.1 22.8 
Chattanooga. Tenn.. 33 10 1 5 4.7 28 6.5 Portland, Oreg .......... 10 15 14.9 2. 13 7.5 12.6 
Bridgeport, Ala. ....... 300 24 8.2 5 2.1 2 4.7 6.1 Sacramento River. 

Florence, Ala....... 16 10.7 5 2.6 28 61 8.1 Red Bluff, Cal..... ..... 241 23 20.1 20 4.3 1,2 10.7 
Riverton, Ala... 1%) 3 16.0 6 3.1 2S 85 12.9 Sacramento, Cal......... 70 29 28.2 25 21.0 4 23.5 7.2 


* Frozen. 


13 7 


Frozen for days. 


* Frozen for 17 days. 


‘Frozen for 2 days. 


‘Frozen for 1 day. 


Frozen for 


5 days. 


7 Frozen for 8 days. 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. February, 1901. 
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XI. Isochronals for Spring. 
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Plate II. 


| Fic. 3.—Wire baskets in citrus grove. 


Fig. 4.—Wire baskets hung from limbs of orange trees. 
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XXIX—28. Plate III. 


Fic. 5. —Wire baskets in lemon and orange grove. 


Fic. 6.—Mr. Priestly Hall’s device for smudging. 
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XXIX—29. Plate IV. 


Fic. 7.—Eight miners’ inches of warm water in orange grove at Meacham Ranch. 


Fig. 8.—Lath screen at ranch of Mr. A. J. Everest, Riverside, Cal. (view from above). 
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XXIX—30. Plate V. 
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Fic. 9.—Lath screen at ranch of Mr. A. J. Everest, Riverside, Cal. (under view). 
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